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y .. P R E F A C E 

A This volume of Abstracts of Research Papers 1978 jncludes 
. abstracts* precisely as f?ubniitted by authors of 145 original 
. reitarch papters scheduled for presentation at the Kansas City, 
Misrouri Convention of the American Alliance for Health, 
Physidal Education, and Recreation, ApHl 7»11 , 1978, The 
papers were ;grouped^y topic for each session, as^noted in the 
table of contents. 

The time and date for the presentation of each original 
research paper are indicated in the lower left-hand corner. In 
all cases, the name and^iddress of the author to whom inquiries 
for further information may be sent appear in the lower right- 
hand corner. An index of all authors is presented at the 
conclusion of this volume: ^ V 
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HISTORICAL COMPARISON OF fflx AND AGE DIFFERENCES IN THE RECREA-" 
TIONAL SPORT PARTICIPATION OF CHILDREN, 'crystal Fountain and 
Vern Seefeldt, Mich1ga>i Stirte University 

The primary purpose of this study was to compare the activity 
preferences of boys and girls currently enroTlGdMn Michigan's" 
public and private schools with those of children dating batk to 
the turn of the. century: Subproblem* to this investigation were • 
a)the degree of participation In .recreational or free-play sports 
of Michigan chliaren and b)the age-level by sex trends in sports 
participation of Michigan children. Data were gathered via 
questionnaires admin-istered to 93,090 students and their pa.rents 
in a random sample of public and private school districts. 
Responses of the subjects were measured by frequency count! 
expres^d-M percentage figures for com^rativa purposes Results 
indicated a continual trend for greater similarity In patterns of 
.sport participation between males and females when compared to' ' 
earlier ihvestigatlons. However, the percent of participation by 
males in contact sports continued to be greater than for females 
leam sports continued to be more popular than indivicAjal sports 
at the youngest ages, peaked around age 12 years and declined in 
popularity thereafter. Participation in most, indlvldual/duaf 
sports increased throughout the ages of 5-16 years; however 
participation in several sports (e.g. swimming) was high at'all 
.age levels, while some sports (e.g. fia'rate) held very little 
interest throughout the age range- studied , . 
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NuraiTioNaL iMire op participw^ in youth sports progrw^is of 

MICHI^J* Batbara campaigne, ^fe university of Michifani 

Stan Sady, University of Miehigani David Blievernight/ Wayne 

State University; ^hn villanacci, The University of Michigan. 

= fte purpose of tAis study was to determine tiie gpneral 
nutritional habi^ of children who participated in agency- 
sponsored youth sports. Questionnaires were ceso^leted by 1162 
boys and girls j1 to 18 years of age from a random smple of 
93 r 090 participants in the longitudinal Youtt Sports Project in 
the State of Michigan, ^e participants were from 89, school 
districts ranQCTily selected - according to ge^raphical location, 
population density, school district -aize and grade levels TOie 
ingestion of liquids during pr^tices and contests permittad 
for 87 percent *of tiie children, "'"with water being tte liquid. MSt 
often available. Salt tablets were available to 6 percent of the 
participantp* About 12 percent of the atfiletes used soecial \^ 
fbods or vitamins during tti© ^port season on the recoc^pridationN 
of either parents, coaches, or of their own volition* Althoug^ 
one- ha If of the children weri^^^gfc^ired to change the times when 
they normally ate meals, due to scheduled practices or games, I 
only 36 percent of them ate fewer meals with their fmily, On^^ 
a small proportion (1=5 percent) of the\ subjects were required to 
change weight (loss or gain) in order toT participate in their 
particular sport * In such cases ei^er tjie coach or the^ 
participant made the decision to change the previous weight* No 
substantial differences, in nutritionar habits were noted between 
.male and female responses* In general, the reiults of this 
survey suggest that reasonable nutritional ^habits were practiced 
by mpst of the participants^ However, family meal times were 
fre<|uently disirupted as a result of sports participation* 
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./ILLNESSES AND INJURIgS ASSOCIATED WITH YOUTH SPORTS PROGRAMS IN 
.MICHIGAN, Russell Bruce, Lake 'Superior. State College, Saultfste 
.'Maries Michigan; Ilene Mattson, Lake Superior State Colleie, 
Sault Ste, Mfrie, Michigan, ^ i- 

The purpose of this istudy*was to determine the frequency of 
illnesses and injuries associated wi£h participation in agency- 
sponsored sports. Questionnaires were completed by 1162 boys 
and girls 11 to 18 y|^^of age ftfom a random sample of 93^090 
participants in the'^^gjtudinal Youth Sports Project in the 
Scace of Michigan, The participants ^were from 89 school 
discriccs, randomly selected acco-rdlng to geographical location, 
population density, scho|l district size and grade level. Of 
the ZIB male_s and 169 females who were ill during their 
competitive 'seasons M percent of the males and 29 percent of i 
the females practicedi or competed during the illness, and 
approximacely 32 percent competed or practiced while receiving 
prescribed medication. Id was tfte judgment of 15 percent of 
the boys and 24 percent of the girls that athletic participation 
increased the severity of the illness. The decision to partici- 
pate' while ill was made primarily by the participants and their 
parents, Approximately 6 percent of the^ sample were injured 
during participation. The moat. common sites of Injury Included 
the anklej knee, finger, lower arm, and head. Head injuries were 
sported only by the females in the sample. Broken bones and 
sprains accounted for 50 percent of the types of Injuries ^ 
reporEed: The length of time during which the Injured partici- 
pant was unable to play exceeded one week in 60 percent'" of the 
cases. Approval from a physician to participate following an 
injury was. obtained only 45 percent of the time. In conclusion, 
a maiority of the children in agency-sponsored competition dn 
the State of Michigan participated while free of illnesses and 
incurred or\ly infrequent injuries, ' 




Dr, Russell Bruce 

Dept, of Physical Education & p.ec, 
^ Laky Superior State College 

Sault Ste. Marie, Michigan 49783 
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M01IVATI0N FOR JQINIf^G AND REASONS FOR NOT CONTINUING IN YOUTH 
SPORTS PROGRAMS 1N.-MICHIGAN. Mqjly Sapp and John' Haubenstricker , 
Michigan State Ui^erslty. , 

The purpose of this study was twofold: (1) to identify- and 
corflpare the reasons boys and girls participate in agency- 
sponsored sports p^eived by the competitors, themsjijv^_ and 
thfir ^parents, and (2) to identify and^compare reasons ^r 
discontinuing participation in the same organized sport programs. 
Questionnaires were completeti by, t^o grsups of subjects (athletes 
and parents) who^to'e selected from a random samp^le of 93^090 
participants in a longitudinal study of youth sports in the State 
of Miahigan. The participants were from 89 scho&l districts* 
randomly selected according to geographical location, population 
density, school district size an^ ^rade leveK Of the, multiple 
reasons for participation in sports programs that were Identified 
by the obmpetitors, 93 percent of the boys and 96 percent of the 
girls i.r^i£rted that they competed to have "fun". In addition, 
80 percent ef both sexes participated to "improve their sports 
skill?" while^Je percent wanted to "become physically fit'*. 
Although both boys and girls (about 53 percent) participated 
because "their friends played", more girls (44 percent) than boys 
(36 percent) joined the prDgrams to "make new friends". Parental 
responses to the same questions indicated, that they encouraged'^ 
their children to compete for similar reasons. ^ However 36 
percent of the parents were also, of the opinion that participa- 
tion in sports enabled the chila to "feel important" whereas 
only 10 percent of the athletes felt this to be a significant 
reason. Of the boys (30 percent) and^girls (50 percent) who did 
not plan to continue in the sports program, "involvement in other 
activities" (nearly 66 percent) and "working" (abgut 44 percent) 
were identified as the major reasons by both boys..and girls. 
Parents also ranked "invoTvementVin other activities/' (about 
65 percent for both boys and girls) as the major reason for^not 
participating. However, only 9 percent of the boys' parents 
and 8 percent of the girls' parents thought that "workfT^g" would 
prevent their child from participating. In summary, the'^^major 
reasons for participating in youth sports programs were eqijally 
important to both boys and girls with the exception that making 
new friends provided a greater irrcentive for girls than boysN 
Although involvement in other actij/ities and working are the 
primary reasons expressed by participants for dropping out of 
sports programs, the latter was not considered a primary motive 
by their parents. 



Molly Sapp 
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A STUDY QF PARENTAL VIEWS CONCERNING OBJECTIVES ' AND 
POLICIES OF .YOUTH SPOTTS PROGRAMS IN MICHIGAN. Richard 
^Howell, David Hlrd and Ri^thard ^ana, fil^higan Stite Unlverelty. 

THisin^f^tlgation examined data cbnceming parental vioWs 
o£/obje#tives and policies of agency-sponsored youth sports 
programs. Questionnaires were completed the parents of 
146$ boys and pirls between the ages of 6^18 ^ears from a random 
.^sample of 93,090 original participants In a longitudinal Youth 
Sports Project in the state of Michigan/^ The participants 
were obtained from 89 sehool distri'fccs randomly, selected ^ 
according to geographic location, population density, school' 
^district, size and grade leyeli The avallabi;ilty of written 
.-©bjectives from the sports programs and the effort of involved 
groups to meet ttie ohjectlveg were studied, jwritten objectives 
for the programs were available to 55 percent o4 the parfents of 
male competitors -and to 46' percent of the parents of female 
participants. Ninety-Height ^percent of^ those- who received 
written objectivas said they agreed pwith the stated purposes 
of the programs. However, only ^84 percent were of the opinion 
chat other parents made a serious effort to meet those 
objectives. Approxintately 91 percent felt the coaches and 
athletes made an effort to meet them, and slightly more than 
75 percent th9ught the officials and league administrators ^ 
com^ied with 'the objectives, Le^gife pol^les'with regard to 
medical aspects and conditions oi safety ^re also studied. 
Twenty-two percent^of the parent^ reported that their children 
were required to take a physical examination before becoming 
involved in agency^sponsored compecltion. Parents isf 43 . 
--percent of the participants were of the impression ^that 
adequate first aid and medical attention were available at 
practices and games, and the services of an athletic trainer 
were provided in, 2 7 percent of the cases. In summary; about 
one-half of the parents of agency-sponsored sport participants 
receivGd written notice of ^he objectives concerning their 
childVs program. Of those, most thought that individuaas 
involved with the programs were supportive of the stated 
objectives. Health eare of the participants was apparently 
not a primary -concern j as adequate first aid and training 
servic;^es were often not available at practices and games, an4 
few programB required physical examinations of the participants. 
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arATUS OP TWMNING Alto.CpNDITIONiNG" PSpViaiONi^ a? ^OOTH BPQ^TB 
SEOGHAMi OF MICHIGAN , Rodney Grantoeau^Thd University ef Miahifan* /' 
Ami Arbor I Sattty Fraedeon/^e University ©f Michigan /Ann Arbor* 

Tha purpose of this stu^ was tc^ iq^Gstigate' the^ava^lliility^ 
of training and eonditiorfing programs in^t^ichigan's ^onby^ 
sponsored youth spirts, QuestiQnnaires ware completed by 1162 
boys and f^ls 11 to 18 yeaxg of age* selected from a randoifc 
sample of 91,090 participants iiv.the nipngitudinal Youth^apotte 
Project, TYm participants came /rom scl^ool districts 
. randomiLy ' selGCted according to gcographieaJl location, population' 
density, school district sizo' ^nd grade IgvqI* Malo'-female 
similarit^B were identified with regard to warm-up and training, 
procedure^ * Warm-up was a part ,of the prGparation priotf to 
practice sessions and formal competition for 90 percent of the 
t^^ticipants , Sprint running served= as the primary running 
technique for conditioning by 40 percent of the participarits, 
whereas 20 pefeent used long distance running* The greatost 
dif ference\J.ajraining procedurGS between boys and girls was in 
waight training / in which a larger percentag^of male§ engaged 
more frequently (by 11 percent) . Approximately 50 percent of 
the boys and. girls used calisthentics as part of their training 
program. The use of contraindicative eKercises "v;as also similar 
for males and females* ApproKimatcly 30 percent of the' athletes 
included deep knee bends, double^ leg lifts and straight leg 
situps in their training regimens, whereas only 5- percent used 
the duck walk* in summary, male and female athletes participated 
in similar patterns of training v/ith the major emphasis placed 
on running* Approximately one third of the participants eng^-ged 
in one or more contraindicative exercises. 
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THE RE'LATlONSHlP m SKX,abf©ER BKHAVlyR, LIlADKRSHIP STYLE AND ■ 
COACFrmAYER XNTERArriON., Frank tCfeane , Clevelar»d Btatfe 
Untyer^itv; John T. F. Cheffers, Boston University. ^. , 

1 h. is study wa s '-c o nci ti c t e d t o d e ^c^r i be and ana ly s e th e a .f f c t 
ot^sex Q.f the coa'clf^cfh tke paraiue^ters of leadership style, leaders 
behav?.pr''atjd coach'plaver interaction. The sample consisted of 
It) coaches. (N^lf^l from a ma^jpr Eastern UniVersiCy. Five male and 
five female coaches were asked Co. complete the Leader Behavior' 
.l^scripci^on Ques t i oAnai re XTI (LBog) and the Groups Acmosphere 
Scale (CA), which measnres leader^member relations. ^ Six randomly 
seliBCCed players froiiF each team were^ asked to complete'^the Least' " 
Preferred Co-Wftrker Scale (LPG), which measured the leadership 
style of the player^s coach. Coach plafer inneraetlon was . \_ 
observed and coded using eighc silfected parameters of Chaffer's 
Adaptation of Elander's interaction Analysis Sys tern . (CAFl AS ) . 
Analysis revealed die followingf (1) No s igni f icati t di f f erences 
were found between male and female coaches on the dimension of 
leadership style as measured by (IPC). Differences did not exist 
between the se?<es but rather within a sex (P<.,05). 42) No 
significant differenced were found between male and temale / 
coa,ches on the dimension of leader-member relations as measured 
by GA, Male and female loaches perceive, their 'relationship with ' 
their respective teams in relatively similar and favorab lie terms 
(P <,05). (3) No Significant differt^nces were found between^ 
sex of the coach and coach-player interaction on the parameter^ 
of TUTAL coacli contributioru Total prlayer contributimi, coach 
use of ^uestiofis, coach response ratio, emphasis on content, ^ 
verbal and non-verbal behavtoy. On the parameter of player 
initiation a signif leant Jii^erence was found, indicating that 
players may be willing to ^c more risks with female coaches or 
that female cqaches ma^%-nffcoiirage more player initiative. These 
variables wore c^|i4^e^ in a multiple regression analysts model,.. 
(P <..aL).^ C^) Multiple-analysis of 'variance revealed no signifi- 
cant main effect differences for sex, leadership style and leader 
behavior. Whe^n the interactive effect wa^ considered, a signifi- 
cant ^difference was fo*ind on^ the leader behavior sub-scales of 
tolerance of uncer tainty^ and consideration, (F<,01) (5) Four 
oru:he CAFrAS parame ters<^^ns idered were found to be successful 
p r e d i e t i a n s o # a c oa ch. o s Te a d e r s h i p s t y 1 e . ( P < . 0 5 ) . 



Frank J. Keane 
Cleveland State Fniversity 
Dep t . - of Ph VH ica 1 I-^du ca t ion 
Cleveland , Ohio A41 15 



April -7, 19 78 
1:00 pm 



7 



\ 



THE EFFECT OF AN EXERCISE CONDITIONING, PROGRAM ON SELF-CONCEPT 
AND PERSONALITY IN*ADULTS*' Gerald Quiivn, M.A.; John A. Whiter 
M.^'. , Ph,D/~, Univer^i^^^f Sal^ord, England, 

The jurpose^ of the study was to^ de Cermine Che changesj if any 
in self^coneept as measured by £he Tennessee Self=ConcepE Scal©^ 

* and personality traits as measured by the Ejfsenck Bersohality 
Inventory, associated with a ten w4ek intensive exercise course 
involving adult males and females. Procedurei Fifty subjects 
(25 maleS'j 25 females) were subjected to a standardised program, 
of calisthenics, jogging and recreational activitie/* Sele^ed 
physiological parameterfj Tepnessee Se If-Concept ^Sg44e ^and " 
Eysenck Personality Inventory measures were d^^termined before 
and after the course.^ Da Analys is : Means, standard et^rors 

' and standardised scores were ealculated from 'raw scores o| th% 
Tennessee Self^Concept Scale, the Eysenck ^Personali ty ^Inveiitory 
scores^ and physiological data. T-tests and F-ratios were 
^utilised to d^^erm_ine pre^^post program changes.' Canonical 
correlation was used to evliuate relationships between the 
linear sets af the Tennessee Self=Concept scale, Eysenck Person^ 
ality profile and physiological mgas^res. Results: Changes. in 
the Tennessee Self-Concept Sc^ale scores and improvements in\ 
extraversion and stability scores on the Eysenck Personality 
'Inventory relating to the domains of physiological self, 
personal self, and social self accompanied significant improve^ 
ments in physio logical function, as evidenced by change in the 
degree of association between the two sets of variates from pre^ 
to post^tes^ts. Conclus ions : The s tudy provides^ evidence that 
a well organiseji program Q,f exercise conditioning contributes 
to the psychosocial and physiological well-being of the parti- 
cipant. 
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■ 1 y a ^ ' ~ 

:■ y-:; ^-r ^ a A A , a-'"; .a^ a ^ ■ - - : ^^n 1 ' A , ■ . . ^ ^ 1 i^-aia1::a a: id Arra- a.- 

vua/r-iya ■ , A : - - 1 - ■ ■ J ■ . 

-a -a^ a /-A," -^-'d ."' a ^ ■ - - A-ty ^ ■ , r\n]:-.^- aay , p- r^?" a " ^a: '"^ 

iarr^^s ^1- ' ■---a;/-ar :ay^>-.^j .a' - : 1 ^ 1 -1 ^ i a-A^ ^ : 

iiy -r.nf^, y, ; yrU' A,- ^^ r- .^^^ :r^a'a-M '^, yj-d:^^yyy = 

n ';i , ■ -a ^A ' , ^ a-'^; 



^a1 ;vd',.--n- ' 
'■ai i -y , ■ r-n 
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■nil-: KFFKCT Ul- I'I'ikSONAI.ITV PRICFHlUiNCH ON' TllK I-IlYKir^l, PKR|-<)|yiA!s'C|.- 
UK KRKS11>1AN COI.I.ICCK MKM.'. Knlu-ri K. A1U,„, Ru.k.IcI A. Sldof^ " 



luIv\Kik, niul Mary H , - MrCau 1 I u v . Uiiivt-rHlrv nf Klorfd/i 



ban U: porHonalitv p re- f t> rulir ori lwl 
va r i a f 1 1 H . 



1 tjrLH cU LiU' fntir 
1 vo p[ivH ii-i 1 ptM-|'tuafianrt< 
H> ^^n!)joi:LK Ht'Uu'tL'd for lIuh Htiuiv wtM^.> Ul^'cK (m)11u>uc> 
rreHhman ma U>h attundhig Lh^ Un!vLM^Mi,Lv of Florida. Th^ p.-rson^' 

PJ-^'l ^'rnuoH ot ttu" HuhJfrLH woro idtMUFffod imi lFu^ haHin 
oj JimgLaii Llif(irv and Lht^ - rt.'K!r[ cm o'\ Lh 
Tvpo 1 lui I oai 

o:-:rrov,>rH^Mi- iiTCruvors ion , huiihI n-^ iiu u 1 t.j on, di i n k i ii.- fo.^ 1 iui;- 
^iiid Judi;l!iij-port^L'pL ivo. • Tlu/ 
tilt' Tvi)o 1 o^' s 



pr tM C' rtairu' oa loj-io r i os wor i 



fiuraLury aL L;ho i'nivurHiLy 
phvHicwil pt' r I'o rniaiua- tiaLa Wur 
ti^'HLH adin 1 n LH Ll' ri>d Lo t 
poMi-ra' 



a 1 1 tv 



'pilLLvj^uoa i)v 
lorida, Tlio "^^^ 
^tM-Ls ot)La liKHl i ror Lwu I vo Htandard 1 ^od 
HubjiH^^ as a pari of lIio Lui i Vo rn j l v ' h 
, , . .hvslral odurah^Lion pro^^ranu Sptaafu^ LoHtH iiuMudiulf 
(a) dipH. (h) pullupH, \s) Ny: HLri^iytdu (d) bark Mtr.MVlh (c-) 

^^""'^ sLroHKLh. (t) riyhL^ ,,rPp. HLrtaijuh, (j;) lun.; volunio, 
(li) HLanduiy broad jiimp, (i) nboL pur, (j) 
Lwolvo mi mil o run, and (1) fiftv vard swiiii 
y^u'd' UH iny an AXOVA proKram t:o dot^-rni 
dirforonia^H t.^viH!tui i^t'twi^ 
oa r oyn rv . Tiu= ,0^) [ .jy,^ \ 
Odnipar [houh . [1u^ roHu 1 tn 
\ v[\wl\\ ill y in a- on v>n I \' [ w 



uittilo run, (k) 
511' fbt^ dala woro anal.= 
i \ pbvs ira 1 yorrornianoo 
Lhi' Pi' rsoiia I i Lv \^rv\vr^^^\vo^ \\\ vi\c\\ 
H i yn i f i ranta' wan Hi'looLod lor all 
liowod [jiat L-yLroVt-rLM Siajrod siynif- 
'^t i\u: Lwtd vi' Dhvsirai variabU^s 



''^■''^^^"^'^^ 1)^ ^Hir Liunkiiiy typos y.v,^v^d h i ku i f i oa n L I v 

two tn" Lht. varial^U-H (a anti 1)). No h i i;n i f i c^auU 
difforonia^H w^-ro found boLWtaai i lio HouHLii- atul i lU u i M v. ^ " t vp, 
or luawtuMi tiir jud-iny and - p*r.a'pU vo Lvp^s. Il was rnnrlndod 
^^'''^ PorAnriaMLv ,/rrforon.a^ af^poarn to bavo 1 i L L lo or no nl^nl 
u;aiU aiiroL upon rbo phvHiraf paramolorN mo^isurt-d in t [li h 
i n voH t i u/i L i on . 



'Mlua Htud\- wan s 
f'^diifTif; i on , IitOilLii 



1 f 1 fsa r i 
"naPfoii I 



-!M ya rn ! t V of [• 
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PKRSONAi.lTY TYPf-: AND PHYSICAL PKRFCUl^tANCI- OF FRESHMAN COLLECIE 
WUMKN," Owen J. Hulyoak, KobL^rc K,'*Allyri, Runaid A. SldurH, and 
Marv H. ^iu(;ail L luy . Un Lvgrsity 'of Florida ; 

Hlx luindrud frcnhnian wonion Hubj^ts Wt^ro iiLi iLzud to 

1 lives L i tt' tliu iniluonoo ot" thv lour hnn io pL^rMonalLty profor^ 
L'ncu:Wi^n ton purrornuuu-o variah.U'H roIattHl ld; i^liyHLcaL and moLor 
liLncHH. PurHoiianty pru ferotuioH woro [donLLfiod on cho baHiB of 
dunKian Lhuory and tho rusulLH of" cho MyorH-Br :i I^a^Hona l i ty 
TyjH' Indicator, Thu 'i'ypoUn;y r,jUn)ralorv at tlio Univorsltv of 
IMorida provldod tfu' . pc^rHona I I C v da to rolatod to tho four has u: 
p ro { ort?noo ca tOi;or i oh ^ ox c rovo r h i on= I n l rover on , sons i lu^- i n tu i ^ 
tlon, th J nk i nj;= t L'o liny, , and j ud j4 i n i;-=po la; op r i vlu Tho fitnoHS data 
Wi'tv. tditainod \ro\u ton h tandarii 1 zial tt^sts adui In in torod to froHli-- 
nam woiiioii onrol. Lod in t!io Un i Vta^H i l v ■ m yjjiivrti]. pliVhiLcal uduoation 
proi^raiii. Spooifii: LoHtn int ludod (a) puHhupM, (10 Hi tups, (c) 
Jl.oMod /irii! haiu', (d) ioi'l r i.p l runy L lu (o) rLtdit ^^ri[) HtrouRtlu 
(t) tWflvt: ini[uito i*un, (y) inodil'^Loil st.op ti^st. (h) "jf) vard danh, 
(i) Mhutt.lo run, and (j) vortical junip, Tho data \^oro analVKOil 
UH i Hi; an ANOVA iiroyrani to d t t.aaii 1 ur if phvHical pur l^^r^inoo 
d I } t orLMUa^H oxtHtt'd lTi:twotMi tht' pt.^ rsoua I L ty p r o f o ront^ os n oaoli 
oattyaTV. "Y\\i- .Ci U'Vol o 1" s [ i f i cam co was hu loo tod for all 
ooiiiprir I w i (MIS . Tlu; rosults showi-d that lc-: t 'rn\?ta^ t s " HtaM"^ od sii;nifi = 
oanilv hiyhto= on t^ivo ol !iu' t t^n pln^sical variahlos nioaHurod (b, 
^ * lu U ond j). Tilt- H,-(iros of lIu^ thiukiny tv]Tt>s worL^ s i yn i f i - 
^'onlU- hudu-r on Lva^ of lIu' variabUcJ i l' and ]). la'rcL'jH l vt^H 
soori^d siynii [rautl;/ h hduo' on lui 1 v mu^ cM" tlu.' vari>.d'! loH (h). No 
HiyniMfwmt ditUaaaiors u^cvv \ou\n\ htawMun tho Honsiny and Lht^ 
intuit iVf tV[)ijs, U was coua ludt.al that oxtrovorsion appo/irod to 
havo ati ini lutMu o on lliv phs'sif'.tl paranuaia^s infaHurLHl in this 
i nvoHt. [ yaLi nn . Ih i >^ lanulusion cunld noL h^' lO-; Limdi.Hi to inoludf 
thf oL hto' ihia'i.- pta'sofia i iiv nrt' f cO^'Urr oa taao r i l's , 



"11iis siudv was supjnuat^d, in oarl, h\' ! iu^ Co 1 P 
Kduf a t i (Ml , li.-0[ 1 t h , ami ki'rroatinii at. i lu^ tn ! Vtoa 
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2 : 30 pm 



CiH 1 uy.^ ! a" i'l: , health, and 
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ni:;cTiOK OF wQKb^'s vmim toward physical activity on 
INITI^ Lin/Li.::] a:;d miAiiOi'.^ lu distance hunting pehformance. 

Eliksaboth Yeckel Br^wn , da.n Jacinio College | G. Robert Ward, 
University of Hcufiton, 

Th-^ inLTi'OSO of thin, study was to examine the relai.ionship 
bt^twenn' :^;;yin:Ic^l activity values on tiistance runnlnc porfornance. 
The- K^hnyon'-. Attitude .^aile Toward Physical Activity and the 1.5 
rille run were arlnin istered to sixty-nine college wonen duri:vi; the 
third woek of a body nord itioning course. Thy 1 o inile run was 
read!i:iniL3tt?red ZBn w^eks latur. The body conditioning courso 
included aerobic, and overloacl training, ' The courses rJct three 
hours per week with two trainin^^ durations wnich wure either 
tnreo on^: ncur classes or two onn nour and thirty ninute classes 
per yhiok, riultiple reyresslon was used for cata" analysis. The 
rQGults showed tnat the woren's values toward ;;i:vsicai activity 
wore reiateo^to initial l.T -lie run perior-anno (6,^0) ^ ^ 
3,'-Ot ^ .Ci), .jtejj^jown an.i.lysis ^showud that pursuit of rti^^o ^ 
wa.j the only dir^ension relate;: to initial run peff or-ance. Tne ' 
second royru^aion :nodel and ^nal 1,3 Mle perfor-anc: were the ^ 
de];enoent varlahles and Initial 1.5 -r^ile perforrance, two or 
tnree (lay clasii (dunny^ coded), ana Kenyon's attitude ^cale 
Towaru iTwsloal Activity were thu Made pendent varia>Tes. ^^he 
full ^Quel was •siynificant (y {h,60) =";^h.60- P .Ol). "jten-^ 
dew:: ^tnalysls was nse^i to control lor initial runnlny status 
a;.u davs tne clas.^ net, cotn accounted for siyni-ina"t ^>ns + 
^;at varian-u (y's [l/Z - 191, c1 and 1-. h^, P .Cl). -wi^H 
usepy.nclude^i xh- acnhlny of the six ken-on values. ":ii.. was rot 
--^-■--^^^^-t 'A' l-i^'^O - .^-M h *C5), This showed nenvonV^ 
^trit^nje .Jcale' /ownr ; Tnvsical Activity was relat-d to' the 
}^-':^y^} '■^'^■^t:.::n-^ runnins, ;:or f ornance , rait not final levels wnen 
---^T'"^ — ''-rsT:or of trainin,^ was controlled. This 

.:uysest'^?d tna- .^nany.-s in running- ;^-rf ornan(;e wu-e ^^ni a fu^^^^ = 
-^-^^^^ -aluov toward pspsical activicv. . 



:.lisa[a^ts i'.-cktil -a^owr 
yyy.Ta^-1:-... Jyll.,;-. 

TawTi" n;a 'ic :<as /Vf hn 
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^ A TEST OF THE INDEPENDENCE OF I^HE RECiaL AND RECnGNlTinN STATES 
OF MOTOR MEMORY, Richard B. Cobb, Syracuse University* 

Whether one ascrlbas to a closed-loop theory and/or a schema 
.. theory of motor learning by necessity, response production and 
response ^learnlnn are considered to be'^ Independent scates. The 
purpose of this investigation was to deterTnine if a delay of 
knowledge of results had differential effects on the Fecal 1 and 
recognition states of motor memory, *An additlon>al purpose was 
to ascertain If a reduction in response prodiice4^ feedbaclc and 
the use of a secondary task altered either memory state. Sixty 
' male subjects were randomly divided into two treatment groups 
and designated as im.media'te KR (5 second delay) and delayed KR 
(25 second delay)* Phase I consisted of learning to move a slide 
30,48 cm with follow throifgh permitted in exactly 150 msec with 
KR provided after each trial. Phase II befian afteB a short rest 
in which KR was withdrawn alonn with the manipulation of feedback 
states, Withiri each KR' treatment three subgroups were defined 
as standard feedback, limited feedback and opposed feedback. 
Absolute error, variable error and .constant error were used to 
.measure, recall. Statistical analysis ' revealed incongruent re- 
sults rfependinf? upon v^hat error measure was used. For example, 
when KR was withdrawn^ the KR5LF f^roun significantly ref^ressed 
in accuracy, but thi*s trejid was not siistained over the no KR 
trials* When KR was withdrawn after i.t had been del aved, a 
significant change in the consistencv of responding occurred , 
Both of these results contraeJlct a schema interpretation of motor 
learning* The absolute difference between actual and estimated 
scores indicated that recognition was inhibited hv a withdrawal 
of exteroceptive feedback while th_e delay of KR produced no 
differences between p.rnvms. Additional results and conclusions 
are dlHCussed in terms of statistical artifacts and a cnnceprual 
Interpretation of current thenreticnl notions. 

i ■ 
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THE FACTOR STRUCTURE OF MOTOR PERFORM_i\iNCE ABILITIES AND PERCEPTUAL 
MOTOR FUNCTIONS OF FOUR A>:r) FIVE YEAR OLn PROJECT HEADSTART AND 
XON PROJECT HEADSTART CHILDRE.^i Reinhard R. Bergel ,/ Unive^l Cv ot 
California Barkeley . < 

Thtj sEudy was dCBigncd to detcrrnlno the f^tor structure of 
motor abilitluH and perceptual motor functlonK of four and f^ive 
vyar old c 111 Id r on oarQllt:d ^--kn Project P.c ad start and noh t^roj^ct 
Huadstart prc>^choola and to determine tlio Factor structure simi'* 
iaricius c)f tliose four grouns. Mcitor abili tleff.and nerc^ptual mtitor 
functionH were measured hv a series of performance to^s. Anthro=- 
pometrlc measurGmentp^ were Eakeiij in order to obtain information 
on tiie plrvsiYal growtfi of trie chi idren .'^ Tlie participants were 
four groupH of equal Riae^ 50 ciiildren in eacii^of tiie four groups. 
The analytic Wratagem included two PrinclT-al Component solutions 
(Ineomplutt; pAlnci^al Components, Rao's Canonical Component) and 
Alpha Factor AnalysiB, Tliene three initial solutioir: were rotated 
orthogonally and obliquelv, Tht- factors from each of lIi?- six 
solutions WL-ro compared according tn the interprGtation Hnr/iroc>v 
of llarrLs pnd Harris (1971). Factor strucnure similarltieH of^otor 
aljllltit^H of tjie Four siibioct groups were assessed accordinp to the 
method developed by ICalser, liunka, and Dianchini (1971), The result 
o£ tiie factor analyses disclosed a well defined factor structure 
of Tiiotor abilities and Anthropometric measurements - both in tlie. 
Huadstart and non Heads tart children nt both age levels. Six 
compdratjle common factors were Isolated Ln all Four ^rouns tcmta= 
tivelv idontiriud as bodv fat, bodv size, oower and ^ross motor 
coordination, unper extremity and shoulder girdle snrenc^th^ fine 
motor coordinat Lon, and balance and coordination, Anplication of 
'the Kaiser, Hunka, and Blanch in! technique to quantify tjie similari 
tv of tiuj factur patterns dlsclosud that the basic components which 
underlie a major portion of the motor domain of fie ad start and non 
Ueadstart ar^^ quitu similar. The fiact that tiie factor structures 
of tha four groups were so similar sug^!;ests that thc^ orientation 
of a movement or Hports ]:!rogram for Ueadstart nrescliool children 
nuud not \ry- niatL-r ial j'y different from that offeif€"d to non Ueadstart 
ciiLldren. Concenn should lie Iven to equip thi^ presciiool child i^'^ 
v/Lth tiie sl:ills and ahLlitic^s nec^ded to function sat i.s f ac tor Lly 
and consequently tuijov liFc^ time snorts and other niivsical 
recreational skills. 
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THE EFFECTS OF CHROMATIC TARGETS ON THROWING FOR qUB lECTS 
REFERRED FOR LEARNING USABILITY. Bobby Lee Ea.on and ' 
Iheresa L. Smith, University of New Orleans 

The ■purpoafcof the study was to determine the effecEs of 
chromatic an«chromatic tar«ete on learnins and performing a 
ChrowinR task- for subjects referred for learninjj diaabiHty 
Teaming was operationally defined as throwinp acruracv 'aq' ' 
measured durinp practice over a five week period. Performance 
^wa. detmed as throwinK accuracy after learninE had stabilized, 
oubieccs were 24 boys referred to the I'nivereitv of New Orleans 
Fercepcual Motor Development Center, randomly divided into chrn- 
wa n ^"^ /^f""f"':. treatment sroupg. The independent variable 

a. a bean bag . throwxn,; task at achromatic or chromatic targets 
Data tor each treatment condition were collected weekly over a" 
tive week period for a total of five trials. After the fifth 
trial, each sublect immediately performed a sixth trial on the,' 
opposite target. Throughout the study, the sublects were naivj' 
of Che other treatment condition. A two factor mixed ANOVA wa. 
used to analv^e learnlnK over the first five trials. A signl f i= 

' "tw of 2.91 (.05) for trials indicated thar learning 
occurred. There was no dlFferonce between learning treatment 
conditions or trials bv treatment interaction. A randomised 
ANOIA wns^used to measure performance on the sixth trial. An 
I- value ot 7.H, (.01) was found between the two ..-roups ' The" re- 
sults IndLcate that when subjects were aware of chromatic and ^ 
achromatic target alternatives, chromatic tartrets facllUated 
i.ertormance. However, when sublQcts were naive of target dlF= 
t-erences, the motivati.,n to perform a novel task with either" 
chromatic or achromatic targets was of sufficient strength'to 
result m learnLng and r^. sustain perfnrmanre 
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TOWARD A THEORY OF REMINISCENCE IN THE AGED, 
Kenneth Lersten, Purdue University, 

The aim of this study was to produce speculation 
and theory for fu^ture research rather than test an ^ 
hypothesis. Reminiscence in older ages was fhe focus. 
Data frora previous studies and from a prel/iminary 
study were utilized,. A rather common design using 
the pursuit rotor at ^5 RPH collected data^ from 
massed and distributed practice with young (N=33, 
X 19 years) and older (N^^3, k 65 years) subjects. 
Si^qn if leant differences favored young subjects for 
learning overall and for reminiscence under tKe 
massed condition. Speculation about the effects 
of massing in older subjects has taken the form 
of the greater buildup of sir; in the inhibition 
theory framework. Other theoretical possibilities 
exist: physiological fatigue that does not dissij/ 
pate during rest; perceptual after effect that 
floods neural channels and lowered arousal level, 
A variety of testable hypothe|.es can be formulated 
in this little researched area. 
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A™ 'M0?0^tS '"^^^ WITH LMRNING 

Peter McGrain, Assistanf Proi'essor, San Diego State Unlversitj/ 

Tte purpose of th« study was to determine. the selected myn. 
«l^Ltric changes in forty^one college aged males durine pracWce 
itv".f thi^ R '1'^- -^"^^erated electromyorfraphie '(lemg) "act*. 
U^t Semitendinosus, Rectus Femorlst and 

Va.Lus Medians was moniljored using surface electrodes: The" 

consisted of practicing a task in *iich a ^our^ 
lmpe^t"n^^-n"' Pf Polled along a level alun,inuin track "by, a .• 
^^^^^^^^^^^^^ftient, Perfomance in the task was demonstrated 
by the subject's ability to pro-pel the Carriage at a specified 

- Ti^^^^^J^'^^'n^'^'' °' myoelectric variables was "i^ag^ert 
i^m tiials 1, i, fa, 15, and 21^ A One^Sample " Hotelling • , t2 ' 
' T..t was- used-^o determine if significant changes "occurred arros. 
t x,i, ,or each set of myoelectric variables. -Jf a set bf vari^ 
^les demonstrated significant -change over trials,^"then a"trend" 

n^n^^t"- - I '^T^ Perlormanco scores, demonstrated that a si.^ 
• er' b^'t'f°r J^^^f Pl«=^; (2) performance scores 

. b^ot ixt using a fourth degree quartic curve; two myn- 

nSr''hidT'^'T''f (irtheto^ \ 

Utxui. h,4ti ii^aear, trends and the knee extensors had cubic trend, 
un tn. variaDio maximum lemg amplitude; and (5) the knee"ext;n= 

T\ -"'P^ had a linear" trend, "and 

tne aymxt.naingsus had no trend on two myoelectric area variables 
It was concluded that when myotemporal changes are not "evident 
over practice, .Changes in maximum lemg amplitude of musiles "will 
..be responsible for increasing performance proficiency." ^ 

The author wished to acknowledge the following Individuals for 
their time, and energy donated during tlie study, 

< Da^L. Kelly, Andr-w Damls, and Oonald Hobart. 



Bater McGrain 
Department of Physic 
San Dioro St^LinJjniv, 




April 7, 1978 




Educatic; 
San Di 



THE EFFECTS OF SELECTED RECALL STRATEGIES UPON REPRODUCTION CUES 
IN MOTOR SHORT-TERM MEMOHJf. Rogar, W*, Sliranona, San Diego Sfi^tV'-. 
University; Lortrie Semler, Montclair State College. 

The study investigated whether the'^uee o'n two types of recall 
atraCegias uged in conjunctlon^wltK spec/fic reproducclon cues 
leads to differential recall error* Fe^le and male subjects 
(N^30) were taken on a volunteer basie and randomly assigned tp 
one of two condition^ One group of subjects used a counting 
recall strategy to encode and subsequently recall various move^ 
ment lengths. The second group utilised a strategy of Imagery 
to acdomplleh tha same ta^. The withlri-subject variables for 
Soth groupsVwere the type of reproduction eue-^^end location and" 
movemant distance) and moven;erit lerigth (shor^, medium and long) . 
Moveraents^^^ir^ made by tj^e subject in a rig^^ to left direction 
by moving, a cursor a4ong lair linear rod supporced on a wooden 
base board,' A bitndfold precluded the us^ of vision and white 
*e delivered to thq subject through ear phones prevef\ced 
tory cues, from. thf apptratus being heard* The experimenter 
usea a mlcrophon^i to- present Inscructldcie through Vhe same head- 
phones. Analysis of absolute, algebraic and variable error 
indicated that no statistically^^ significant differences existed 
between the recall accuracy of subjects usj^ng imagery or coun't-- 
Ing rec^l strategies. Previous, research has indicated a 
possible" relationship bfetweeft^t^' type of recall stra.tegy used" 
and specific reproduction cues. An interaction of tSls nature 
was not indicated by the present experiments The results of 
^the study were discussed in terms of pitocedural problems 
involved .with trying to control variables such as imagery and 
some of th^ alternative . techniques available to subjects to 
encode /nemory Inf ormati'yn. * 
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^ECTRMYOGRAPHIC ACTIVITY AND FEEQUENCY RESPONSES RELATED TO 
-MOTOR CONTROL PAR^ETERS IN A ONE- DIMENSIONAL MOVEMENT TASK. 
R* Engelhorn and *j* Patterson, University of Illinois. 



* The purpose of this research w^s to investigate the relative 
contribution of distance, position, force a^d velocity cues in 
learning a movement displacement or a location- The dependent 
variables were the electromyographic (EMG) parameters of 
frequency and activity* The task required a simple wrist 
flexion to move a weighted lever rotating in the verclcal plane. 
Continudus auditory feedback was available during learning 
trials for velocity and position or distance Information. 
Velocity feedback was provided on each trial tancil the movement 
distance or p6slclon had been achievedj after which the feedback 
related to position or distance^ Tweniy^nlne subjeccs were 

, assigned to one of four groups. Two groups ^earned a distance 
while the other two learned a position. Within each 'of the 
tasks one group {lad load, velocityj and movement starting 
position varied from trial Co trial. Bipolar surface EMG 
activity was recorded from the forearm wrist flexors during the 
required movemencs. EMG and movement data were recorded on 
analog magnetic tapej subsequently' digitized ac ^.000 samples per 
second and subjected to computer anltlysls, EMG data were 
qudnt'ified using the root mean square (RMS) as a measure of 

"muscular activity and spectral analysis estlmaces as a measure 
of the frequency componej^s reflecclpg differential motor unit 
Involvfemenc in the control -of the movement. Results of 
analyses of variance indicate that freqtifffrey and acCivity levels 
are related to the intended movement distance and initial 
velocity. Groups learning a distance showed a lower .mean 
frequercy and variance and a lower accivlty level than subjeccs 
learnljig a position. The results suggest that spntial and 
distance information are abstractions of musculai force and 
timing components, and it Is these parameters which are 
important in movement control . 
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RESPONSf ACCURACY AND ERROR* CORRECTinNS IN Mmm MOVEMENT^. Les 
G. Carl. ton, Un i vers i ty ^bf iriinois. = m J 

The present experiment examined movement pa^ferns. produced by. 
subjects when asked to make discrete movements ro a taVget/ The 
movement patterns were Jsed to determine the accuracy of /the ini- 
tial movement command and to determine the extent to.which cor- 
rections are present in discrete aiming movements. Subjects were 
required to make discrete movenients to a target 1,27 cm in dia- 
meter and 15--24 cm from the starting position In*a right to left 
direct ion. Movement patterns were *det^gjned with the use of a 
high speed^cinematorgraphy system, TheJ|ilm recorded the posi- 
tion of a hand held stylus .at a rate ofWso frames per second 
which gave the location of the stylus every 6.67 msec. From fc^h i s 
information data was available from which "the movement displace- 
ment, velocity, and acceleration was determine for the horizon- 
tal <X^) and vertical (Y) axis separately, asnA/ell as for the re^^* 
sultant function. The results indicated that the initial move-^ 
men t command was approx imate 1 y Sk% accurate when examined alonq ' 
the X axis. When movement accuracy was obtained for the acfual 
distance the stylus moved 'as represen^^^d by the resu ] tan t ' func- = 
tlon.Jnitial movements tended to be sqmewhat less accurate. = 
VclocUy .and acceleration patterns wer^ examined to locate the 
presence of any movement corrections ^Ich may have taken place 
during the course of the aiming movement. Examining the move- 
ment patterns along the X and Y axis separately did not yield 
conclusive results. The resultant movement patterns, however, 
clearly demonstrated movement corrections which were represented 
as movement acce 1 era t Ipn i n I 1 1 a ted while th^e stylus was near the 
target. The present results tend to support a discrete feedback 
interpretation of Fttts' law and brings out the point that move- ^ 
ment accuracy nay vary depending on whether it Is determined 
a I ong one o r two d i men s i on s , - 

•* 
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SfiQUMTlAL D^ELOPHWr OF THE MOVE^raT PArtERN SLIDING. Beverly 
; E, Maofces,: University 0^:111111013 at Urbana=Chajnpalpi* , 

"^^ The piii^ose of this study was to determine if there is a ' " 
^sequence of emergenoe ^£ the elements Md deviations , and "a \ 
conf igiiration of relationships bttween the number and degree ^ - 
of deviations mid ^ he ^number and de^ee of elements pr^ent 
In the j^ovement Pattern. Sliding, Filmed perf oimajices 
'children, ^ years to 9 years 11 months, executing the thraesut^ 
patterns^ Forward, Side, -tod Slide on Floor, of the Ma^tfment^ 
PatteiTi Sliding for the; rl^t^'^^^d left leg performances were 
evaluated by three rateW fitiliglng a modified checklist to 
Identify elements and de^Aiatiqfts present. Polynomial regression 
analyses for llne«, qu^teatiCj ^d cubic trends Indicated that 
all the elements within and ^among the sub patterns developed In , 
si pi if leant but varying orders. However * the deviations 
developed sporadically with only 16 out of 4? deviations signify^ 
ing any si^if leant developmental trends. Two way MOV As ^d 
Tukey's HSD test fpr ability ^oups within each sub pattern 
suhatantiated a_ sequence of emergence for each of the three 
sub patterns. The comm.on sequence of emergence for the sub 
patterns was the element Maintains A Straight Path emerged \ 
first. Leg Positioning Action and Leg Timing Action emerged V 
se^ndp tl^es Effective Propulsion, True Actual Slides" ajid 
Fyddity of Pei-formance emerged thirds Body Action and Arm Action 
emerged fourth, and Maintains Body Position and Arms Used For 
Balance emerged last. When the sub patterns were compared, 
the development differed for the elements Uses Effective 

Jropulsipn, Leg .Positioning Action, and ArTris Used For Balance, 
In conclusion, there was a sequence of ^nergence of the 
elements in tvm Movement pattern Sliding. There was no con= 
figuration relationship tetv/een the number and degree of devia- 
tions and the number and degree of elements present ih the 

■ three sub patterns of the Movement Pattern Sliding, 
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THE EFFECT OF VARYING LENGTHS OF' STRIDE ON'PERFORMNCE DURING SUB- 
MAXIMAL T^ADMILL STRESS TESTING. Sharon Lea Shialds, Gaorge Pea= 
boay Collega for Ta^hersj^H. Leon Garrett, Univarsity^of # 
Kentucky. \ / 

; The purpose of thl# study was to determine the effect of four 
.rftride patterns on an individual's performance of a submaximal 
/.axarcise gtress test. PJ^ysiolog ical parameters measured in this 
s^udy were hea^t ra^ and oxygen fconaumption. Test termination 
time served as the basis for assessmAit 'of performance. Eighteen 
mala and IB female volunteers between the ages of 18 arid 40 years 
participated in this study. The workout ' consisted of 'walking on a 
motor driven treadmill at a speed of -3 . 39 .milea per hour. The ^ ' 
grade of the treadmill was fixed at zero for the first minute of 
the test and was elevated one degree per minute until the subject ' 
reached 85% of his or her age ad justed" hearl rate . Treatment one 
involved the subject performing a subma^^imal 'exercise stress test 
using natural/ comfortable, and .inst^lictive strides . A stride 
length a^ual to 60% of the subject* sVleg length (as measured from 
the top of the iliac crest to the sole of the shoe worn in the 
experiment) was used by the subject when performing the stress 
test in treatment two. A stride length equal to 80% of the sub- 
ject's leg length was used by the. subject when performing the 
stress test in treatment four. Data were analyzed with the* ana- 
lysis of variance for repeated measures. Results indicated a 
natural, comfortable , ^and instinctive stride produces a signifi- 
cantly greater performance time during a su^maximal treadmill' 
stress test than does a stride length equal to 60% of the sub- 
^ ject'f total leg length. No significant difference .'existed in 
stress test termination time- between using an instinctive stride 
or a stride length equal to 70% of the subject's total leg 
length. A^stride length equal to 70% of the subject's total leg 
length produces a significantly greater performance /time thati 
does a stride length equal to 60% of the subject's totkl leg 
length. A stride length equal to 80% of the subject's total leg 
length it significantly more efficient than a normal, comfort- 
able, and ins^tinctive stride. A stride length equal to 80% of the 
subject's totil leg length is significant when a subject uses a. 
stride length equal to 80% of total leg length than when the sub-^ 
ject uses a stride length equal to 70% of the subject's total leg 
length. ■ , 
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KILATIONSHIP MTWEEN MAXI^M. OXYGEN INTME AND SlLECTED FITOESS 
VARIWLES £N ^UlT tflS. • Mx B. Harrison, Oklahoffla vState 
Univarsity; Max Oldham, Southern Missouri College, 

Subjects ferthis study were 85 male volimteers from tha 
Oklahoma State University Faculcy ranging *in age from 25-58 
years with a mean of 40,3 years. Each subjed^t was given a 
physical fitness evaluation including resting cardiovascular 
measures, anthropometric measurea, pulmonary function and a 
trfadmill test to predict. maximal oxygen intake capacity. The 
chl square and coefficient of contingency were used to determine 
.the extent of the relationship betwefn oXygen intake and the 
other variables which had been dichotOTnized , There were slgnlfi^ 
cant relationships between maximal oxygen intake and the follow^ 
Ingi Schneider Index, R wave amplitude of the resting ECG, rest/ 
work ratio of the resting ECG, and the 5 minute recovery heart 
rate following the end of the treadmill test, A significant 
difference wa^ foui^ from chi Square statistic on maximal ; 
oxygen intake when the eubjeccs were groupe^d into three exercise 
incensi^ ^categories . It is interesting to note that all of the 
sctong relationships occured. between maximal oxygen intake and 
cardiovascular ^measures while there were no strong relationships 
with pulmonary function or anthropometric measures. The data 
tended to support the idea that there is a strong relationship 
between aerobic capacity and cardiovascular fitness, and that 
the level^ of physical activity is strongly related ,to maximal • 
oxygen intake capacity, a 
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mSClE COOroiKATION ANiJ TEMPOiAL FIRING SEQUEIfCES WITHlif ^ 
PAISED MUSCI^ GIOUP. Geraldlnt K. Lafthus und Jay A, Lowy/ 
University of Calif omim at Berkeley. 

T^a purpoia of this scudy waSLto asseis cha relacionship 
^acvean palrad agonisc/ancagonist muscle firing times and 
accompaaying tine to peak IMG amplitudes with a 75 degree bal- 
listic rl^t' forearta flexion task during treatment eondltions of 
A) no external lim^ resistance, B) 3.1 kg., and C) 9.8 kg. of 
pre-movement limb reilstanee* In addition, Total React ion Time 
and Movement Time values were compared relative to the ^eat- 
nmt conditions. Eleetromyographs were recorded via surface 
electrodes placed over motoT points of Che medial head bf the 
biceps brachll and lateral head of the triceps brachil. The 
subject's arm ^was supported by a specially constructed appara^ 
tua* The onset of the reaction time task was signal le4^ by the 
flash of a visual stimulus and ended once subjects began forearm 
flexion and disengaged a mleroiwitch situated on the table at 
wrist level. Disengagement of the mleroiwitch also conitltuted 
the onset of Movement Time which was completed once the fore limb 
passed beyond a Jphoto electric cell situated at a 90 degree 
angle to the subject -§ elbow. External limb resistance was'con^ 
trolled by a variable power supply which energised an electro- 
magnet. Twelve male subjects practiced the flexion task for 
three days until criterion measures"^stabiliEed , Follo^l^ five 
control measures on each of the next two days, 10 trials each of 
treatments A,B,C appearing in random order were ddminlstered^ 
Results indicated that as external limb rests tance Inereaaed 
(from A to B to C) , Movement Time decreased by 30 msec, Total 
Reaction Time increased by 52 msec, while biceps latency remain- 
ed unchanged. There were significant (p<^.05) increases in 
triceps latency, biceps and triceps time to peak EMG amplitude 
only with respect to the greatest external resistance (condition 
C>. It is speculated that coordination may be Uefined in terms 
of the temporal firing sequences within a paired muscle ^group , 
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A SIMPLIFIED METHOD FOR THE ENzNftlATIC MEASUREilENT OF ATP MD CP IN 
HEART MUSCLE. \h.W; Bonner, C.K. Buffington, C.E. Riggs, Jr. (En- 
vironniental Stress Inst. ^ Santa Barbara) ^ R.P. Farrar, University 
of Texas, AasCln\ ^ ^ 

We hav^ developed a simplified and accurate modification of the 
Fawaz method for the enzymatic measureinent of adenosine triphos— 
phate (ATP) and creatine phosphate (CP) In heart muscle. To de-^ 
-'^ termine the ATP content of the muscle the enzyme 3-phosphoglycer^ 
ate kinase (PGK) is used to catalyze the first reactions (1) 
ATP + 3 Dhosphoglycerate ££K^ ADP if 1 , 3 Diphosphoglycerate^ The' e\\^ 
\ zyme glyceraldeh^e-S^phosphate '^aehydrogenase (GPDH) is ^used to 
L catalyse the second reaction; (2) 1,3 DPG + NADH GPDH 3 phospho-^ 
glyceraldehyde + NAD» The spectrophotonietric measurement of a de^ 
crease in absorbance at 340 nm (A34Q) , resulting from NADH being 
oxidized to NAD^ is a, measu^fe of the ATP preser^' in the tissue. 
After the^ measurement of ATP ^concent rat ion in the lieart, the CP 
^^ncontent is detirmined by, adding ADP and the enzyme Creatine Phos^ 
phoklnas^ (CPK) to catalyze the following react loni (3) CP + ADP 
ATP +^reat ine* The ATP form^* in reaction (3) Initiates peac=- 
tions (1) Wnd (2) so that the second decreasp In A34Q, as NAiH is 
oxidized to* NAD^ is proportional to the CP content in the tissue. 
The reliability of the ATP and CP measurement uras established by 
using the hearts of 18 male Wis tar rats frozer^in sity with snec^ 
ially designed totigs prG-^cooled In liquid nitrogen, and pul^er^ 
ized using a specially designed stalnless^steel mortar and pestle. 
(PriQ to^rraahs and spec i f lea C ions of these two pieces will be dis- 
played), 'Sji©* test-retest reliability for these measurements was 

= 0,99 for both'ATP and=CP. The sensitivity 'of "the assays 
wasi determined by measuring the ATP and CP con|^enf.s of hearts 
from control rats (N^3) and of animals (W = 10) admin is teif^d a 0,1 
mg subcutaneous Inject ion of Isoproterenol^HCl (ISO), a potent 
sync he tic ca techo l^imine kn_own to reduce tlie high energy phospliate 
levels in tlie heart. The ATP and CP levels of tlie control hearCSi 
were 5.45 (+ 0. 70) for ATP and 2.29 (+ 1.00) um/0 for CP follow- 
ing ISO IniocElon (p<0.0001). Ihesc' values are consistent with 
those reported in tlie literature, While the methodology and 
i n H t r ume n t a t i on d e s c r i b ed h o r e Jr/e re u s e d ' f o r t h e d e t e rm i n a 1 1 o n of 
ATP and CP in he a r t muscle, t hel e p r o c e du re s a r e a I s o applicable 
to skeletal muscle {Uid other mammalian tissue. This work was 
funded hv an NUHBBRG Grant. 
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BODY CGMroSITION OF C0LI£GE FOOTBALL PLAYEES AND WaffiN^raiETES, 
Roberc N, Girandolaj Univeraity of Southern California, 

Body compoiition measures were iM'de on 94 male football / 
players and 74 female athletes, re^esenCing six sports all from^ 
the University of Southern California (USC), The average' height ^ 
weight and % fat of the football players was 186,4 cm, 97*78 kg 
and 13, S%. These values were quite similar to those reported for 
professional football players. The leanest players were the wide 
receivers (8*7%) and defensive backs (9,6%) while the fattest 
were the of fensive .linemen (19,0%). Players were ranked on 
ability at their respective positions by the'eoaches, Rarfc order 
correlations between ability and leanness ranged from rho^^ ,51 
to ,75 for linebackers/ defensive backs , offensive and defensive 
linemfen. The female 4thletes averaged 166,3. cm, 60,46 kg and 
20.0%, for heightj weight and body fat^ respectively. Of the six 
groups, the leanest subjects were the gymnasts (18,9% fat) and 
volleyball players (17,0% fat - 1976 na clonal champions) and the 
fattest subjects were the swimmers (22,7% fat). The tallest and 
heaviest subjects were the basketball players, Rarik order 
correlations were computed between the coaoHes ■ evaluation of the 
players' ability and leanness. Significant _ cprre latlons 
(rho ^ ,62 to ,83) were found for volleyball, tennis, swinming.^ 
and brdck and field. It was concluded th^t measures of body 
composition can be ased effectively in helping predict success of 
college football players and female athletes in certain sports. 
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AEROBIC POWER, HEffi^tfjRATE AND PERCEIVED EXERTION DURiNG ^THEREB 
SWMING In'^OLE and FM.LE AGEJSROUP SWIMOTS . Edmund J, Burke,, 
LawrinGe C, Jones, Thomas J. Meade Jr., Ithaca Colleae* 

^ ' ~ ' I ' - 

■ The purposes of this study ware; l) to describe certain 
phyiiological , anthropometric and psychological charaete^istles 
of male and female age=group swimmers, and 2) to compare the 
validity of eubmaximal heart rate (HR) and ratings-^of perceived 
exertion (RPE) in eetimating o^grgen consumption. '^Eieven females, 
X age, lU,6k years who had^heen in training for approximately 
5.7 years and nine males, X age, 15*1 years who had been in ^* 
training for approximately 6.3 years were "tested. At the time 
of testing the females wre swiraning approximately 5600 yards 
per while the i^i^es were swiping about 7000 yards* Ea&h 
subject wae administered two 'progressive , intermittent tests of 
tog within a one week period With the use of a tethered 
swimming apparatus, HR was monitored for 10 seconds after each 
of the work loads needed to elicit VCg max. RPE was monitored 
following eagh work load utilizing the Borg 6-20 scale. Grand 
mea^ anthropometric and physiological meadiires for females and 
males, respectively, were: h^eight s 166.93 and 169^93 cm; weight, 
?8.2U and 6l.5T kg; estimate^^ercent fat, 20.10 and 16.22*, 
Vg max BTPS, 78.33 and 87.86 l^mih; VOg max, 2.96.and 3.^8 ^ ,^ 
l'min^l;^V02 max, 50.98 and 56.39 ml/kg*min^l; HR max, 171 and'' 
177* The test was reliable as evidenced by the intraclass 
correlations across subjects for Vg max5 R^*95; VOg max, i l-min^^ ^ 
R**98; and V.Og max ml/kg * mln""! , R=.9^. The method chosen to 
compare the validity of HR and RPE was the following: 3 
submaximal W6rk loads were randomly chosen from each of the ^0 
?0g max tests thus setting up. a triais (work loads) X days 
X sex experimental design. MCOVA was employed with arcsin 
transformed percent of VOg max (P) used as the criterion 
variable while HE and RPE were used as covariates. Both HR 
and RPE had highly significant relationships with P across 
trials. Wiile not significantly greater (p>.05)5 the 
covariance between RPE and P was larger than HB and P. These 
relationships held constant for days and between sexes. It 
was concluded that these hitihly aerobic ally fit age-group 
swimrr.ers had the ability to ac curate ly assess the physiological 
cost of tethered swimming through use of HR or RPE. Furthermore, 
BPS 'Was as good or better than HR in estimating submaximal VOg . 
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THE AEROBIC COST OF isOKlNEftc SLOW AND FAST SPEED CIECUIT* 
STRENGTH TRAINING PROGRAMS. L, ^ Gettman, Institute for' ' 
Aerobics Researchi Dallas, Texas. * 

The purpose of this study was to determine^the oxygen ^ / 
requirements for circuit strength Craining (CST) workouts 
usiSg isokinetic devices (Cybex) . Five m^les (X age ^27.8 
yrs) were tested at slow (60 deg/sec) and^ fast (120 deg/sec) 
speeds of mavement on seven isokinetic exercises. Subjects 
^(Ss) completed three circuits of the seven exercises with^S 
reps/exercise and 30 sec rest betwe^tr each ^station. Slow artd 
fast speed workouts were ^signed randomly and performed one 
week apart. Repeated workouts at the same speed were perform;- 
ed by four Ss. Oxygen uptake (VO^), heart rates (HR) , and 
total inte^graced w-ork for each exercise and recovery bout were 
monitored torycivmoimly pn semi-^automated systems throughout 
the entire circuit. The slow and fast spe^d circuits did not 
differ in average VO^ (1.91 vs 1,98 L/min, respectively^, 
ventilation (77.9 vs"81.3 L/min, BTPS) * respiratory quotient 
(l.Oe'vs 1.08), serum peak lactic acid concentration (143.4 vs 
143.1>ig/100 ml), work HR (151 vs 150 beats/min) or recovery 
■ HR (133 vs 134 beats/min). However, the slow speed circuit 
had significantly greater values for average work per exercise 
(3.93 vs 2 = 64 ft. lbs x^OOO), total circuit time (25,64 vs 
19,14 min) and total gross energy cost (244 vs 189 kcal) . The 
average VO.^, work per exercise, and work ^HR had acceptable 
levels of repeatability (r ^ 0.96, 0.88, and 0.94, respec- 
tively)-- Theavcrage oxygen cost and work HR for both circuits 
represented 49 and 69% of the Ss VO^ max and HR max range, 
respecively, Xt wais concluded fha t "°t he ^ rates of aerobic 
energy expenditure for the slow and fast speed circ.uits (9.6 
and 9.9 kcal/min, respectively) appear to be ^sufficient to 
'^stimulate cardiorespiratory (CR) function; however, the dura= 
tion of GST programs would have to be' extended beyond 25 min 
(slow speed GST) in order to produce a so--called CR "training 
:fect=" . . 
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CAN BREATHING 75% OXYGEN DURING INTERMITTENT BECOVIBY^ - 
PERIODS MAINTAIN PREVIOUS EffiRCISE PERFORMANCWt\^LS* liJ ' 
MEN? R.O. Ruhiinf , U of Utah; J.R, Timmer, Calvin^dllege 

The purpose of this study was to determine if breathing oxygen 
" ^riclied air during recovery periods, between submaximal eKer= 
: else periods, sustained previous exercise performance levels more 
effectively and more efficiently (delayed fatigue) than breathing 
compressed room air during similar periods* Eight male volunteers 
(3L 4 + 6. 6 yr, mean + SD) breathed either oxygen enriched air ( 75% 
O2) or compressed room air (21% Oz)during three minute intermit-- 
tent recovery periods between three repeated three^ minute exercise 
periods. A d'ouble-blind protocol was utilized in the. admlnlstra--.^ 
tion of the gases. The exercise periods consisted of quantitative 
rr^asures of muscular strength (total kg registered from four grip 
strength attempts taken on a hand dynamometer, total kg reglster^^ 
ed from four attempts at static elbow flexion strenqtfi measured at 
go^with a cable tensiometer, total l^g registered frctfTi four attempts 
at static knee extension strength measured at 130© with a cable 
tensiometer), muscular power (total cm recorded frotl seven trials 
at vertical jumping, total cm ricorded from six trials at standing 
long^jumplng) /and muscular endurance (first minute on a bicycle 
ergometer at 900 kpm * min~^, second ■minute on a bicycle ergom-^ 
eter at 1200 kpm - min^^i third minute of bent^knee sit-ups at a 
rate pf 30 • min^-^). During the intermittent recovery periods , heart 
rate, oxygen consumption, carbon dioxide production, and minute 
ventiratlon were monitored mlnute-by-minute , Results indicated 
that these muscular activlty(strength , power, endurance) perform- 
ance levels were not signiflcantly(p> ,05)enhanced by breathing 
75% O2 during three intermittent recovery periods. Although some 
increases were observed in all activities > the greatest increases 
appeared in the muscular endurance activities. However, during 
the recovery periods, oxygen consumptions were- increa^edCp < *05) 
when breathing 75% O2 . Variable results were obtained oK heart 
rate, carbon dioxide production and minute ventilation, measured 
during recoveries, none. of which apparently affected the exercise 
results. It was therefore concluded that breathing 75% O2 during 
intermittent recovery periods had no effect on succeeding exercise 
performance ievels in these men. 
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MULTIVARIATE ANALYSIS OF PHYSIOLOGICAL DIFFEBENCES BETWEEN GOOD 
AND ELITE WORLD CLASS DISTANCE RUNNERS. M, L. Pollock, U/ilvarsity 
of ihsconsin Medical SchooU A,*^S, Jackson, University of Houstoni 
anrf R. R. Pate, University -of South Carolina, 

The purpose^of this Investigation was , to evaluate an^ quantify 
physiological differences among groups of distance runners* 
"Were good'and elite distance runners physiologically different?" 
Were elite marathon .and middle-long distance runners physiologi- 
cally different?" The subjects for this investigation included 
twenty elite distance runners; eight marathon, and twelve middle- 
long distaflce, and eight good runners. Working capacity and 
cardiorespiratory function were determined by submaximal and 
maximal treadmill tests, and body composition by hydrostatic 
weighing. The fnultiple dependent variables studied were maximum 
oxygen uptake (^Og max), W2 submax, lactic ac1J'(LA) submax, 
lean body weight, and fat weight, MANOVA showed that the good^ 
runners diffared from the e'lite runners (F=10. 9; df-5, 21; ■ 
p 0,0001) anyd the elite marathon differed from the elite middle- 
long distance runners (F-2,84; df^S, II; p 0,04),"- The analysis 
showed two significant discriminant functions which separated 
the three groups. The first was a general physiological 
efficienfcy factor that sepa rated the good and elite runners.. 
The second separated the elite mara-thon and middle=long distance 
groups,' The second function showed that the marathon runners 
had a lower^LA submax values. The middle-long distance runnars 
had f.ijher ^0.^ max values. Classification analysis was usad to 
evaluate t!;e accuracy of the- discriminant analysis; 80% of the ^ 
elite runners were correctly classified as marathon or middle- 
ioiig distance runners. The discriminant functions were used to 
develop a multivariate scaling model for evaluating distance 
runners. Two premier runners, one marathoner (Shorter) and one 
middle-long distance runner- ( Pfefonta 1 ne ) were found to be at 
the extremes of the multivariate scale. The data showed that 
liic discriminant functions provided a valid model for evaluating 
distance runners, s 
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CARDIORESPIRATORY AI.TERATIO&S iN 9-T0'-ll YEM OLD CHILDREN 
FOLLOWING A SEASOM OF COmETlTIVE SWI>MING. Paul Vaccaro, 
University of Maryland; David H, Clarke, University of Maryland 

The purpose of this study was to describe cardioresplrator 
alterations in a group of previoualy untrained Q^to^ll year 
old children resulting from seven months of swiBmlng training* 
Fifceen members of a competitive swim team served as subjects* 
A non^trairting group of fifteen children of similar age, height 
and weight were studied at the same time* All measurements 
were made on three separate daySj before and after the train^ 
ing period, ttn Experimental Day. One the subjects were measured 
for VG, F^^ ^ and MW, On Experimental Day Two they were 

measured for FWC^^q and on Expirimental Day Three height (cm), 

weight (kg) 5 V„ max (L) , max (ml/kg»min) and H*R. max were 

determined, Results^of the arialyse^ indicated that^ (1) the- 
mean PWC^^^ change in the trained children (+80^00 kgm/mln) 

^as significantly greater than that in the reference group 
^.(+30.00 kgm/min) (P<.05);. (2) the mean V-^^ max change in 

the experimental group (+8,11 ml/kg'min) was significantly 
greater than that in reference group (+2.21 ml/kg»min) 
(P<:01); and the mean changes in VC^,FtV^ ^ " MW, max, 

and HR max were not greater than one would expect to see in 
normal children of similar age and body dimensions (P^a05)* 
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";in: , FRi- DicTiVE value of tim: t v^avi- rri ^;paRTs T^nnFomrArrE * 

fUke noho, TcMia To c!^ Un i VM TB i t V , ^ 

PpHtinp FKG r ij r () rd In ps wvrty tal'on weekly on L2'raLu 
varAitv ^winners froip Texas T^^cM UniverHitv. "ho f' e v l - 
aLioHH or the wave above or lieiow t^he Ihoo Inn trie line 
recortJe'd tor each HWimner nn wo 1 1 an the wotMHv anH 
yearly V p r d a p o t o c a 1. h swan and c o h o t i t i v o s tv* i r i n p 
t^ven C . t 1 ne H . ^^tqv lows HV\i(^yvs have shown Hnnressoc' a ti H 
inve'rLL^d T waves in h o a 1 t h v 1 n d i v i d lui I B as a rosult of" 
p h y H 1 e a 1 e x r t 1 <,) n and t r a L n i n p . Thv T wavo has a 1 s ci 
boon ufit't! to p?-edirC ohvsi. cal n e r f o r n a n e ( ■ , with ahoipbt- 



e no (I n v a k t:^ d 



\v/ a V o h i n p a B R o c i a c 0 d wit !i 



111 n 0 r ^ 



torm/inre and a It'wert'd rounded and/ or Inverted T v?ave 
bein^^ e (.) r^r o 1 a t e d with noor n o r f o r ni a n c e . TfiOBo ahnorral 
T v/avo e i) n f i p u r a t L o n s , reHenhiinp manv forrs of n^vnoar-- 
diaU inpairnetTr^ h /i v o boon ^"eund to he an isolat:^' event 
net nrohihitinp tlie athlete from n a r t L e i. 'Ki t i (m^ . . Ana]=- 
y H i s oY t h data u t i I L ^ e d a s i n 1 e linear r e ^ r i> s h i o n 
teclinlene and t vain oh to COBt the null h y n ii t li . i s that 
C li o B I ( ) ;) 0 o ! the regression line e n u a 1 1 e f! z f' r o , sn 1 1 s 

r'/'ViwiU'd no sipnifM^uit rhanpe in r: h o annl Lt ude of *: h e 

wave as a rt^siilr at" t; a e " n h v s i e a 1 stress of a s e a s ci n 
of comnetitive e o U e - 1 a r e Bwinp'inp, a ti ci f a i 1 e (' lo show 
taat the !' wave e e u 1 ci h..' u s\- ti ter nrL'dietive nurncjses. 
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THE REI^MION OF COKUNARY = PRaNIC lEHAVKif? PATTKRNH TO PLASMA LIPIDS 
AND LrPOPROTFlNH IN COLLEciL FREBHMEN. David K. Cundlff, J^imt'S A. 
S c 1 1 w a n. ij , c ; a r y f ) a 1 1 e y , 0 r a 1. R o b ti r t b U n l v e r i c y , 

S tz atiTnL -n t o( tliu Problem, RuHearch has donuniH t ra ted Chat Ln 
niLdd 1.1^-agud ackiiCH, v.\\u (*omnunily acruptod risk facturH of hyper-- 
e-ho Lt'HCL'ru U^m i a , hypur tonH.ioa , rimokiiig, pliyHU-al inartlvlty, ytc. 
/iri' Inriuoncod by pHychuBoc La I varLabloH through ovort boiiavior 
|) r > i c t i r u h a fi d i n C u r n a 1 p S v c 1 u. ) f i \' h i t: ) .1 c 5 j.^. i c in l' td 1 a n L s rri h . Thin h t ,u d y 
i tivost i ^attKl thu rulationHhip bocwtjen buhavior patpgrn and plasma 
1 ipidK in t_'ollt:'gL' treHhiTion, Mo cliodo logv , FroHhmoh HtudcriCH yn = 
rolU'd ar ORU Ln rhu fall, 197^^ wurt> ^iven pLirni N of Lho Jonki.nH 
ArCivLCy Siirvoy (dAS) tJuriil^ a phyHica.l. eduoatujn tM.ah^H rociuLrod" 
ol all itow HtudonLHi fa" os limon wlio woro 19 voarn i"^ 1 d or voungor 
w o r V d i V i d o d i n C c > t w 1 1 > * r u u |") h o \ \ vA ic } i a h t y t > t . I A S h c o r s : ( L ) ' 1' y p cf- 
A, JAS Hcort* o {" 1 HD or moru abovo X; (2) "I'=ypo B, JAS ^^cMirro of 1 
SI.) {^r moro ho low X. Planma luni c on C ra C uinn of total oho 1 oh tor f> 1 , 
Lr Lg 1 your idoH and hi^jh donnitv lipo]irotoLn choloHtorol (HDL) woro 
dotorminod ov\ 12 -hour la:a. ing samp 1 oh bv ttio 1 L[^id RoHoarch C;on = 
tor in cM< 1 almma (Mty. L i p i ?! U'Vo L^^ hot woo n HtudontH with Tvpo A 
I in d r y pi i- B 1) t 1 1 a v i o r yniiltj r n s vj u r o, o o ni p a r c(\ by m o ^ hi h o t I n d o p o n = 

dt.'Ut t: tOHtH, 



:ype a . TYPi: 



hljMI) SUBJidlTH N^^ S ^ Si) N X SD t I' 

CHOI,, MALKS I i 15n.'i +19,2 -il . i M +21=9 2,22'. 05' 

in^i,: FKMALI^S i i IfiLh +27,2 i7 1 ") i , 9 ? 2 K ^ 1,78 ^.10 

f2)L ^'riAld'fs ' ! I 9^,9 +U, (r/^V/ "' ' H'r,'l'' ' + '2'r,'''3 2^2^^-77)5^ 

K o s u 1 t H . 0 I 1 9 1 1 t ■ H hniL' n w h t > w o r t > o ,1 .; i s s i i i o 1 1 oi t h r T s' j? i ■ A r 
T\'pt^ B (J 3 lif fruHhiiiafi agud 19 and uiuUaO lipid J.ita wt-ro avall- 
ahh.' on 'ih Tvfit' Ah {11 malos arul jj fofnaloH) and Mi4 Tvpo Hs (^',7 
uu I It- H a i 1 tl ) / [ o ill a ! t ■ M ) . Hit* c i = U_ a a r t • t a h U h2 a h o v o . T v p o A f r o h h ^ 
;non niaU^s ( !^ A)')) ,nid fomalus (P , 1 0) h..id highor total rhol.oH- 
tort'l than T\'pr Ij-h wh i 1 o Tvpt^ A uwilt'S Irul hi^di^'f' FDh ( 'ho ] (.'h t*_' ro I 
{ P . 0 ) ) i Xo M t a t i H t i o a 1 1 V h 1 ^^n i f i o an t til 1 t t - r imu' o t^s i s t od in 
ma U'S or lomaK's hi-twt'on Vvju* A and Tvpt- [i in t r i g 1 nh' o r i di^ oon- 
o -..Ml t ra t i on , 1 1 f '1 . i ho 1 1.= s t taa ^ 1 or in FDf . o hi 1 1 1 ■ s t o r o 1 in i ijiiia 1 o s * 
f anio 1 u;-; i ons ; lU'Sults n i" L ii i s Htudy^ inilirotL' tliat bohavlor joit- 
t ta'n ilia \' i u 1 1 utMu a- pi annia 1 i p i cl and 1 i pop rt ' 1 1.' i n; ^ in r o 1 I o i;t' 
ttO'shnu-n whirh ^aipports jiri'viouH rt^Hiwnadi on iii i dt! 1 o^a i^oti 'ailults. 
(;i!i d OS L ^aa ) 1 va huo. (jiialu antl fomaU^) and LDL i hoK^HLLaail (malos) 
Wi.aa.' lily/lit. a' i ri I r^' si iiii on i^mlIi iA'fio A ht/liavi(u' [s/i 1 1 Loai s wiut h aia,' 
o I M r-i i d toaui an undt'sirahK' t laauL 
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RKLATIONSHIPS AMONG CARD rORESP IRATORY FITNESS, RECUiLAR PHYSICAL 
ACTIVITY AND PLASMA LIPIDS IN YOUNG ADULTS. JamQS A. Schwane, 
David I£. CiindUf, Oral Robe r t Un 1 vers i by 1 

\ puHHihle ruLatlont^hip uxiHts between eard loreHpirn tiory (CR) 



I UnoHH and eoronary diHoaHe rink via a relaEion btjtween CR fi 



nesH and/or level of reguJar physieal activitv and certain blood 
lipidH. Thu extent of thin latter relationship was^^sCudled in ' a 
Hample of youn^ adultn (67 malos and BS.femaleH; X age ^ 18,8 yr) 
^ by invoHt igat ing the Lnterreiat lonHhi aniong total plasma chol^ 
/ eHterol tTC), HDL- (quantified) and LDL- (en t ima t^d ) cho les terol , 

plaHina triglycerides (TC;), skinfold eHtimate of fat, aerobic 
. rapacity (AC)^ est imated from voluntary maximum performance on a 
standard i>^t*d treadmi If test, and level of regular physical ac- 
tivity as Lndicated by aerobic^ points (AP) and by walking or jog- 
ging mi leji^e (fl) ac eumu 1 a t ed over approKimatelv 10 weeks. No 
Htronx^ correlation in either mfrleH or fomales was detected he^ ' 
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Himilarlv, n<i strorig correlation existed between fat and any of 
the plasma lipid variables. Multiple regression ecpiations with 
AC and fat as independent variables did^not appreciablv in- 
crease predictability of the vur lout^ lipid measures,. FemaJes 
demonstrated a significantly higfier HDL (K - 55, b) than males 
(X 44.6), winch is consistent with findings in older popula- 
tions. It appears that the plaHma lipids investigated here have 
Little relationship with CR fitness or phvsical activity level, 
at least over the range o\ ago, fitness, and nctiv;tv of this 
sample, although thu diructiini of nu^st cM)r re la L ions i s ' cc>ns is t en t 
Wi th such a vc j at i onsh in . ^ 
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EXERCISE RECOVERY, ►LACTATE REMOVAL^ AND SUBSKQUENT HIGH INTEN* 
Sm: EXERCTSt: performance. Arthur Weltman, Bryant Stamford, 
University of Louisville; Robert J. MoFfatt, Viccor Kntch, 
University of Michigan. 

In order to exarnlne the effects of different recoverleB from * 
high Intensity short duration exercise on lactate removal and 
subsequent performance, 11 subjec^efs completDd 8 eKperlmental 
seHslons, Each Bubject completed an initial all our pedalling 
task against. 5. 5 kg resistance (^ionark bicycle ergometer) for 
one min followed by a randomly assigned recovery pattern and a ' 
repeat of the all out exercise task. The main effects examined 
.were active (1.0 k^, 60 rpm) vs, passive recovery, inhalation 
of oxygen vs. room air during recovery, and 10 vs, 20 min dura- 
tion of rcoovery. Pedal revolutions were analyzed on a 6 see- 
by 6 sec and cumulative basis. Blood lactate concentrations 
were determiined during rest, the third, ninth and nineteenth 
min of recovery. Results revealed significant main effects for 
active vs passive recovery and 10 vs 20 min recovery with active 
and 20 min recovery resulting in significantly higher post- 
recovery pedal revolutions (p<,001) and enhanced rates of lac- 
tate removal during recovery (p<.001). Oxygen inhalation 
during recoi(ery had no efft:cL cm post-ref:overy jit^r f ormanc e or lac- 
tate remova 1. (p>. 05)The correlation between blood , lactate levels 
at the end of recovery and pedal revolutions on the post-recovery 
exercise task was only r = =,1.9 suggesting that factors other ;• 
than lactate removal are critical for suiisecfuent performance. 
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TIME COURSE OF 0 =PULSE DURING VARIOUS TESTS OF AEROBIC CAPACITY 
Robert A Wiswelf, University of Southern Call fornia; Herbert A " 
deVnes, Umversity-'Of Southern California. 

The purpose of this study was to test the hypothesis that oxy- 
gen pulse typically reaches a maximum before maximal oxyqen con- 
sumption by observing the time course of oxygen pulse throughout 
exercise to maximal stress and to discern those physiologic^vari- 
aoies which might predispose an individual to reach a peak in 
oxygen pulse before achieving maximal oxyqen consumption- Thirty 
male vol unteers- ranging in age from 18 to'25 (x. = 20 5) were re- 
cruited for this study. Based upon the results of the exercise 
test subjects were classified into subgroups as a consequence of 
whether or not a maximal oxygen pulse or a plateau in oxyqen" ' 
pulse was demonstrated during submaximal exercise. The results 
indicate that submaximal peaking or at least the achieving of"" 
plateau values of oxygen pulse does in fact occur in some but not 
all individuals. It was observed that this phenomenon occurs at 
a rel<3tively high percentage of maximal hec3rt rate and maximal 
oxygen consumption.. It appeared that individuals who demonstrate 
low heart rates at low=work intensities, high maximal heart rates 
and a dispf^oportionate increase in R for a given ventilation are ' 
■most tikely to reach a submaximal peak in oxygen pulse- Oxygen 
pulse during submaximal exercise appears to provide a good in^" 
dication of cardiorespiratory fitness. ' 
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SOCIO-POLITICAL USE OF FHYSIQ^L ACTIVITY IN THE UNITED STATES, 
THE SOVIET UNION AND ^CHINA - Mark w. Clark, Hofstra University 

This presGntatton investigates the atCachment of socio-political 
idQalogy to phystcal activity. The primary aim was to determine 
if -stated political ideology matched stated and actual objectives 
of physical education and sport. The United States, the Soviet 
Union, and China were- selected because they represent different 
perspectives on a continuum of both poritical ideology and stated 
cultural approaches to physical activity. Government sponsored 
writings on both pQlitical ideology and approach to physical edu- 
cation and sport from each country were analysed to determine a 
"stated position." Otiier sources were then utilized to compare 
this stated position with "actual practice." This comparative 
analysis of socio-political ideology and physical activity in-^ 
dlcated tile following for each country; 

United States - Ideology is rarely overtly stated, but it is 
dirGctcd toward individual perseverance and hard work to gain 
"success" and upward mobility. Similar patterns prevail for 
physical education and sport- However, at high competitive 
levels, government sponsorship and subsidization is increasing. 
USSR - Worker ownership and collective action resulting in an ap^ 
propriate reward for service rendered is the stated ideology * 
Actions arc not for self gain, but for tiie collective good. 
Physical EducatLon (Physical culture) seems consistent depending 
on tiie interpretation of the collective contribution an athlete 
makes Co sociot^. 

dun a - Chinese ideology is similar to that of the Soviet Union, 
but with the added element of conjiinued se 1 f-cr it icism to enhance 
t f le goals o f a c ommun 1 s t i c s o c i e t y . The s t a t e d a ims o f p iiy s i ca L 
cduc a t i on ( ph y s i c a 1 c u 1 1 ur e ) a nd s pur t ma t c h the stated i de o 1 ogy , 
hittle is known about physical education and sport in CfUnaj but 
reports indicate than praotLce approaciies stated ideology, In 
conclusion, eacli country attaches its own political meaning and 
ideology to physical activity in order to stabilize and strength- 
en itself and thus better promote its respective ideology in- cho 
irttcrna t iona 1 marketplace of polltiical power. 
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SPORT IN THE PEOPLE »S REPUBLIC OF CHINA i SELECTED ISSUES, DonaW 
Chu, Stanford University. 

The purpose of this paper is to explore various sociological 
issues relative to sport and physical culture in the PRC. Re-^ 
search on this topic is necessarily descriptive and to a degree 
speculative, at Ehi^nfanC stage of inquiry on this subjece;^ 
Goals of the paper: An understanding of sport in China and an 
understanding of Chinese society. Method: As information and 
empirical data on the subject is severely limited, this paper 
IS based largely on an analysis of the popular Chinese press - 
particularly as available through the Survey.|^'f the PRC Pre-ss 
Available sQciological research on China as ffTl as ^e^inTgen- 
eral theory will be applied. Summary of Findings: 1) Th^ "func- 
tionalist^rneritocr^tic" cpmpat ibili ty with the sport concept of. 
leveling=out is totally contrary ^to the Maoist doctrine^ 2) 
rnere^^is a strong emphasis on the "means" (as opposed tothe 
ends Of sport which which has implications for" the avoidance 
of anomie" (in Durkheim's sense) which may be befalling soviet 
society; 3)SpQrt in China may be understood from an organina- 
Clonal perspective. The image of sport is crucial to the legit- 
imacy and hence survivability of sport in China. Strong efforts 
hnve been made to maintain the proper image of sport in' the 
mainland press; 4) Chinese sport may be understood relative to 
the backdrop of an anti-physical exertion tradition and force- 
pushing tor change at the time of the revolution which lead to 
a confused prognosis for the acceptance of spore by cheiiasses^ 
5) the social-psychological issue of the potennial of sport as ^ 
a cnange agent in society is discussed and it is pointed out that 
the emotions involved in sport point to great promise for the 
use of sport ^as a means of reshaping society (as suggested by 
□rville Brxm s classic essay on later life socialization). Sri- 
entitle importance of the study: So much of prior sociological 
analyses of sport have been based on western versions that the 
public as well as sport sociologists have come no see sport 
soley m tliose terms. Multi-culcurAl study of highly diver- 
gent sport forms is crucial at this stage in the development 
of Che tield it the proper parameters for study, the framing 
of important questions For analysis are to be fruitfully arcom^ 
plished. A study of this sort not only sheds light on sport in 
China but on the academic field of the study of sport in gen- 
eral. 
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SPORT IN THE GERMAN DEMOCRATIC REPUBLIC : REBUTTING THE ACCUSATIONS, 
Brian R, Chapman jUni vers i ty of Oregon, 



The OTyrnpi c ^Buccesses of East Gerrnany(GDR) have aroused 
unfavorable comment from niany Western wr1 ters , sports leaders and 
physical educators . There is a need to examine the GDR approach 
more closely in order for us to form an educated opinion. The 
purpose of this study was to discover and analyse the arguemerTts 
eniployed by GDR spokesmen to rebut criticism levelled at their 
sports system, To gather i nf ormati on j the writer spent 11 days in 
Leipzig, GDR, on the occasion of the 1977 Spartaklad and Sports 
Fes t1 va 1 . Duri ng this visit, it was possible to record reactions to 
the criticism through Interviews, group discussion and casual 
conversat 1 ons . I n addi ti on.much printed material was collected. 
Final lysthe writer used the 1 ibrary^documentatlon centers of the 
British Sports Council and the Physical EdiTation Association of 
Britain together with the Coaching Association of Canada's Soorts ■. 
Information Resource Center to locate most of the articles that 
have been written on GDR sport, Views expressed in these were 
compared with the information the writer collected in Leipzig. The - 
most frequent criticisms levelled at the GDR sports system are: 

1. Sport is politically-oriented. 

2. The government maintains a cadre of professional athletes. 

3 . There 1 s a c oncen t rat 1 on on the elite a t h 1 e te . 
% . I'io me n athletes a r e ma s c u 1 i n 1 s e d , 

5 . Sc i e t i f i c me t h od s u s ed a re i n ccn s i s tent with " s do r t " . 

6 . Stero i ds a nd o ther add i t i ve s a re emp 1 oy ed . ^ 

7. Children are rorced into sports based on data from tests. 

B . Youngster s a re' s e n t aw ay f r om t h e i r f am 1 1 i e s to s po r fe s s c h 00 1 s 
9, Fun is taken out of sport. 

10/The secrecy surrounding their sports research indicates evil. 
GDR arguenients in defence involve; 

1. A philosophy of sport that stresses maxlmuni fulfillment of 
1 ndi vi dual po ten ti a 1 s . ^' 

2 . The na t ure o f soc 1 a I i s t s oc 1 e ty . 

3. Counter=accusations against Western nations .especial ly the USA 

4. A non-sexist view of the woman-^^ an athlete, 

5 . Pb r s ud s i V e e xp 1 a na t i q n o f po 1 1 c 1 ^ wh 1 c h s eem u ndes 1 r able. 

6. Lack of evidence or disto'rtion of evidence by the critics. 

7 . Deni al . 

The writer has concluded that most of the criticism levelled at 
t h "GDR s p 0 r t s s y s t e ni h a s d e r 1 v e d f r o ri i m e d i a s e n s a t i n n a 1 1 s m , 
s u s p i c i 0 n o f C o mm u n i s m , d i s a p p d i n t m e n t w 1th d e f e a t s , i g n o r a n c e of 
the facts and failure by the critics to comprehend a different 
ph i 1 osophy of s port and 1 1 fe . 
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PHYnTCAL LlpricAT-.;: Hh. . AHCH r:i JAPA:;. Tnl.mo Mo^hizu]<a, Tokyo 
MetEM:u-ol it.-n Un i v-"' rr U;/ , Min-u MnukM,w = L, Ohukyo !jn i vor.: i ty^ 

pr^'i""--' P-ri^ai;/ C-iUiip'-''^ !-oj-^Lrr;[!.,r.' phyi:;i.-i.i -v.iur'ition 
-^ni lt.J 'Lt'-'i Mf--'r,; 'u'" M.m?Pl!.y ;'-firpr. Mf pr'^-'r'nt, ;i:i\onr. thO;;o 
^'■i^-' ^■■:■■^.■.-^n-^^P M'-r V- r^tinn-:^:." Po-M-ty mT Miy:Mr:'ii iPlu^-'alon (38 
'^-^ n^'-mb^--/}, -^z' .-'ir-.tu^r.'^ PncP-ry Phy/-io:il Pitnr^--; u.nd 3pori 
Mc^^il'Mri- :lP:^rj >v , W:m.'.P; puPLiJp ti^ei!" r: r-r) f--.'. ; i uithI reiP^ 

H'.-/.^'Uy::i -r.urn'i] i-PyMc^a Kdw-itluu (VoJ,PP, .nrir^ 
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A SFRVEY OF PARENTAL ATTITHDER TOWARn CnMpHTITinM IN 
VnuTH mccm LKAmiES-. Wllllain L. RumiTiers and H, ' ' 
Edsel Buchanan, North Texas State TTnlversltv . 

PurpoHQ of .the Study . The purpose of this studv 
was to determine If parental attitudeB (Tnale and 
feinale) would differ s iRulf leant l^? tov/ard comDetition 
for different age hoys participating in vouth soccer 
leagueR, Procedures . The data x^as ohtained through 
a Burvev eiuestionnaire which was distrihuted to 
parents of hovs participating on seven teams in an 
underweight ape group (consisting of hovs c^ix and 
seven vears of age) and on seven teams in an under= 
ten age group (consisting of hovs eight and nine 
vears of age), A random > method of selection was 
utilised for selecting which fourteen teams out of ' 
a pODulation of fortv--four teams would he surveved, 
The Instrtjm.ent for this studv was Reott 's Attitude 
Invent orv for measuring rectitudes toward athletic 
competition at the elementarv school ^^vel, A Likert 
procedure was used to measure attitudinal responses 
to each inventorv statement. ^\ata was analvged 
through the use of analvsis of variance and t tests. 
Also, Percentages were computed to determine if 
parental atcitlides were favorahle or unfavorable 
toward competition in vouth soccer leagues. bindings. 
The data revealed that parents held a positive 
attitude toward intensive competition in vouth 
soccer leagues. Attitudes of parent.f^of hovq six 
and seven vears old did not differ slRolf leant! v 
from those attiCudes held hv parents of eight=and 
nlne-vear-old hovs. The mothers of sons under ten 
expressed a signif leant Iv more positive attitude to- 
ward competition for their sons than dicj^ fathers of 
sons under^ten vears of age, " Conclusions and 
R e c omn e nd a t i o ns . Intensive soccer competition found 
among hovs six through nine is viewed as heing 
positive hv both male and female narents, A studv nf 
Da rental attitudes toward intensive competition in 
other sport activities (for both hovs and girls) 
should he cdpducted to determine If a si^^n if leant 
difference in attitude exists toward comDetition 
in different sport activities. 
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SURVEY ON SPORT AND PHYSICAL ACTIVITY OF STUDENTS 
ATTENDING THE UNIVERSITY OF IOWA SUMMER SPORTS SCHOOL, 

E. Keith Milner ^ University of Illinois 
John A. W. Baker ^ University of Iowa 

The purpose of the study was: 1) to obtain bio- 
graphical data on students and 2) to qather background 
information on school physical education prngrams. It 
was hoped that the conclusions could be used in 
physical education curriculum analysis and'develnnment 
at the secondary school level. The University nf Iowa 
summer Sports School 1976 took place during a six week 
period from mid June to early Auqust. Throughnut this 
period 1,449 students participated for onp week in one 
IJ^VA sporting activities. The students, of whom" 
986 (68.0) were male and 461 (32?0 were female ranged 
in ages from 12 to 18 years. The major conclusions 
drawn from the study were: 1, Tftere hsi^^r^r^^ tn he 
definite trends in relation to where students live and 
the popularity of certain sports. 2. As the aqe of ^ 
the student increaps.. the desire for single sex 
programs decreases, There appears to' be a need 

for including the followinq activities in the secon- 
dary school curriculum: archery, camninq, canoeinq 
horseback riding, riflery. sailing, scuba diving, 
water skiing, bowling, cycling, weiqht training, iudo- 
karate, and self defense.. 4. There is an indication 
tha . most secondary school students have not been ex^ 
posed to the following activities: badminton ^ 
casting and angling, field hockey, figure control - 
lacrosse, orienteerinq , racquetball, rRlaxatinn tech^ 
niques wafer polo, W.S.I. , and yoga. 5. Activities 
which had a high female preference were: modern 
dance and synchronized swimmiing. 6, Activities 
which had a high male preference were: judn, foot= 
ball, care of injuries, handball, camping, billiards, 
baseball, paddleball, riflery, relaxation tPchnigue^" 
rock climbing, rugby, soccer, table tennis 
trampolming, weight training, and wrestling 
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EFFECTS OF NATUMLLY INDUCED EXPECTATIONS ON THE RATINGS OF 
PHWICAL PEHF0HMANCE3 BY FEMALE JUDGES.^ Charles' Ansorga , 
John ScheeTj Jan Laub, James Howard, University of Nrtraska- 
Lincoln* 

Gymnastics coachea for both TCn's and women's teams typically 
place their gymnasts in a rank order from poorest to best for 
competition in each event* Rank ordering gynmasts may create, the 
natural expectation that scores will rise as each withln^team 
order of competition progresses , Therefore, the purposes of this 
study were to (1) determine the possible effects of Individual 
placement within the team order of competition upon the scores 
awarded by nationally or regionally certified female gymnastics 
judges and (2) determine the relationship between the degree to 
which judges are influenced by the wlthin-team position of gym- 
nasts and internal-external locus of control , The Team Option- 
als of the Region VI AlAW Gymnastics Meet were videotaped in 
March, 1977* Ten nationally or regionally certified gynuiastics 
judges were selected from three locations In the United States 
and asked to score the routines on each of two sets of videotapes, 
edited from the original tapes, in two Judging sessions Separated 
by 48 hours* Although the judges were told that they would judge 
the actual AlAW meet twice, the two videotapes were not the same* 
For each team two gynmasts were selected who had similar perfor- 
mances. One of the two was randomly selected to appear in the 
first position for her team order and the other was placed in the 
fifth position for the first videotaped scoring session* For the 
secondjrtesting session the first and fifth positions were rever- 
sed from the first set of tapes. In this manner, scores were 
collected for 40 f^utlneSi each of which appeared both first 
(test scores) and fifth (retest scores) in the within^team 
orders of competition, A 2 X 2 X 12 ANOVA was utilised, and F- 
ratlos were considered significant at the *05 level* Two of the 
three main effects were significant^ indicating that (1) a 
gymnast performing the sar^ routine is at a scoring advantage If 
she is ^judged as the fifth comp^ltor for her team rather than 
the first competitor, and (2) differences in the scores awarded 
exist among 12 nationally or regionally certified gymnastics 
officials. In addition , no evidence was found of a relationship 
between the degree to which judges were influenced by the within^ 
team position of gymnasts and locus of control, 

*This study was supported by a grant from, the Nissefi\ Corporation 
of Cedar Rapids, Iowa* J ^ 
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VALIDATION OF PREDICTIOW^TESTS OF SWIMMING ^ILITY . Charles W. 
Jackson. Old Dominion University; Jesse L. ^nch. Jr. . U.S. Coast 
Guard Training cl|nter; Christina W. Jackson, College of William & 

tes2>nrT?f^^ J° "11^9^ prediction 

tests for detennining one's specific level of swlrmlng ability An 

Der1oTKlnfl^''^*'^H*H* administered over a t r^e da^ 

at ild nnm nfn'"'n "."°""n ^^'"T^"* ^wtaing courses 

at Old Dominion University. Raw scores were transfomied to Siama 
scores and summed to obtain the criterion measur.* All items were 
factored by sex using the principal components factoring techn^qul 
n nv.H ''Jh'?^- ."«P«!" ™lt<Ple regression procedures were eS- 

varri^'tL? variables to 

25 yard timed or power items. Also the choice of Items were re- 

?rinMn1i ^ ' V""! ''^"^^^ ^^'^ ™n and women. 

Principal components factor analytical techniques Indicated that 
an Items significantly loaded on one underlying factor. By uslnq 
t^e computed multiple correlation Coefficients of the selected lelt 
iSn mfir"^'°"T?''""-°u' - Obtained for predicting the cri- 

i?2°" M?3^.-- J^^f 39^*^'' '"^'^e °" each selected test 

tem could then be added to predict one's swimming ability level' 
{SAU. Sexual differeaces were anticipated throughout the study 
d2r?v«%?nn H'4"'^^f - separately for men and women, with the 
derivation of different regression equations by sex. Three separate 
regression equations were established for men (R = 8S1 to 9441 
and women (R = .891 to .956), and these equations differ from our 
original work. Norms were also constructed for six swimning ability 
lej^els. The three test item regression equations were selected as 
practicartests for swimming prediction which had now been val idated 
H 1^ analyses. These equations require the performance of 
three different strokes measured objectively by timing or counting 
of exact strokes. The equations were as follows: 

SAL^ . -23.07X4 -10.-39Xi5 ^ll.BOXg +i5S9.76c (R = .944) 

SALf = -18. 58^4 '-7^^aXl5 -6.38X6 +1501.08. (R - 956) 

KEY TO EQUATIONS: SAL = SwimmTng Ability LeveT (male or f^mali) 

X4 = crawl for time Xg - breast for time 

Xi5 = side for # of strokes c = constant 
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STEPWISE DISCRIMINANT ANALYSIS OF VOLLEYBALL SKILL TESTS 
AND BIOGRAPHIC DATAv Mel R. Frateke, Edmond F* Lundsfrom, 
Ward M. Wells, University of Minnesota, Duluth e 

The purposte of this study was to rnvestigate th© relationship of volley- 
ball skill tests and player biographic data to success in playing volleyball, 
Elghty'^one male and female subjects ranging in age from 18 to 21 attend^ 
fng the University of Minnesota, Duluth, spring quarter of 1976, and 
enrolled In a beginning volleyball course (four sections) were administered 
seven volleyball skill tests after compleftng the ninth week of instruction. 
The vol laying test, serving test, the passing test, and the set up test were 
selected from the AAHPER SKILLS TEST MANUAL. Three skill tests were 
developed over a fifteen year period by Ward M, Wells, which include 
/the overhead free volley test, alternate wall volley test, and the timed 
wall volley tesK in addition, a standing vertical jump test and a written 
knowledge test were^dministered while biographic data of age, weight, 
height and previous experience were obtained from a questionnaire. 
Criterion group were established by designating proficient volleyball 
players (N^2) and average (N=39) participants* The subjects were rated 
by two college professors, two collegiate volleyball coaches and a certi- 
fied volleyball official for a minimum of two complete games. These 
ratings were the basis for the selectiph of the appropriate grouping of pro- 
ficient or average volleybaH pIayers. Raw scores of the seven volleyball 
skill tests, the vertical jump test, the written know^test score, previous 
playing experience and their biographic traits were analyzed by the 
Multiple Discriminant Stepwise Analysis statistical procedure. This pro- 
cedure attempted to Identify the factors which tended to contribute most 
heavily to discriminating between the proficient and average volleyball 
participants* The statistical procedure revealed three variables that 
significantly discriminated between group membership. The leading 
predictor of group membership was the standing vertical jump followed by 
fhe Wells timed wall volley test and previous playing experience. The 
remaining factors contributed to group membership in the following order: 
written knowledge test, weight-, AAHPER passing test, AAHPER serving 
tesf, AAHPER set-up test and age. The stepwise multiple discriminant 
regression equation helped reclassify 34 of 42 proficient participants and 
33 of 39 average participants back into their respective groupings. 
Approximately 83>q of the time, the regression equation properly 
reclassified the volleyball participants, 

Mel Re Fratzke 
Department of HPER 
University of Minnesota, Duluth 
Duluth, Minnesota 55812 
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BACKCOURT ;DIGGING POSITION AND SKILL PERFORMANCE IN VOLLEYBALL, 
Jmines M. Acer^ Kansas State University; Richard H. Cok^ Kansas 
State i^niver si ty , 

The purpose of this investigation was to study the relation- 
ship between backcourt digging position and skill performance 
in men*s double "A" volleyball (USVBA Region Eight) teams. Pre- 
vious research has centered on such skill variables as spiking^ 
serving and service reception* Such skills as blocking and 
backcourt digging have been ignored due to the lack of an ade^ 
quate system of evaluation, tn the case of backcour't digging ^ 
a rule change (USVBA) instituted^ dur^^ the 197 6-7 7 season 
alleviated this problem. • Spec if leal ly , the rule change allowed 
an additional thr'ee touches of the ball by the defensive team 
Ir regard less of whether or not the ball was first contacted by 
the block. This eliminated the need for two separate systems 
of evaluation, L^ti lining an adaptation of C>olemaf#s four- point 
statistical 'charting system, data were collected on 60 games 
durinpj the 1976-7 7 seascju, in total, 7^6 backcoiirt digging 
atCf^mptH were rcif^ed nn n four calngor^ nominal scale. To f ac l- 
iitate.the evaLuatlon of the results, contingency tables were 
constructed for each of the following situations: a) total dig 
at temp Ch i rresper t i vt> of spike nrip, in^ b) dig attempts against 
on^hand s p ike r , c ) o f Q^=hand s p ikt ^ r * and d ) aga 1 ns t a m i dd 1 e = 
a 1 1 a c k , CJh i aq u a r e a na I y s l- s * on all four contingency t ab 1 e h 
resulted In iris ign If icant chi--Hquares at the ,05 level of coh= 
fidence, Thtj results of this invest tgat ion indi'cate that there 
in no re 1 n t i rm h h i p b e t we e n. backcourt digging po s i t i o n and' s k i 1 1 
performan(U' in men's double "A" volleyball (Region Eight), Con= 
sequent ly^ thh common iirat/ticM of hw itching backcourf: players 
for t he pu r pn.4 e o f p 1 ac i ng be 1 1 e r d i gge r s i n t lie more "diffi- 
cult" pes ir ions is of qups t ionab 1 1- Vya I iie . However, there may 
bt* just i f i cat ion to Hwitcli backcourt^ p layers for the purpose of 
placing a team'n best plaver where the most balls are iiit (cross 
c ou r t a^a t nn t o n = [land li i t r e r ) ^ o r t o pon it I on t he se tfte r i n an 
advantageous |ioH.ition ft.)r ofl't'iise. 
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THE FRDGRESSIvf SWING METHOD VERSUS THE T^ITION^ METHOD OF 
TEACHING GOLt* TO BEGINNIRS , Dr, Tim Brown, Unlvsrsity of 
Dalaware, 

The purpoaa of this atudy wai to comparfe two methods of in= 
structlon of golf skills to beginning golfers* hypothesis 
was that the "Progressive iwlng Method" would have no significant 
effect in the acquisition of golf sklir; The sample consisted 
of 64 male and female undergraduate students (M^30i F-34) with no 
prior golf experience, ^e subjects were randomly assigned to ^ 
one of two groups, The control group used a traditional 
approach, starting with a short iron (9 iron) and progressing to 
the 7 iron to the 5 Iron and then to the fairway wood (3 wood)* 
The eKpfrimental group used the "Progressive Swing Method", Ihis 
method used four different length clubs (18", 24", 31", and 35"), 
The first three. clubs (18", 24", and 31") were all middle Irons ' 
(4 iron Qr 6 iron) while the last club (35") was a 4 wood* 
S^jects hit balls from a table which was covered with a aynthe-- 
tic turf and was adjusted to the proper, height for each subject 
when using different length clubs, ^bjects participated in golf 
three times a week for four weeks in their respective treatments. 
The next two classes were spent practicing with the club to be 
used during the skill test (7 iron). All subjects received group 
and individualized instruction from one of two instructors. Each 
instructor taught each group according to the design sequence. 
General class Instructions were given to the class as a whole 
before breaking Into treatment groups fpr more group and some 
individual instruction. The skill test consisted of 10 shots 
with a 7 iron at a grid target. It was scored according to where 
the ball landed not where it rolled. Distances varied for men 
and women. The t-test for difference between two-independent 
means was used to analyze the data at the ,05 level. The results 
of the analysis of the data showed no significant difference 
between the means for men, women , or the confined groups. It was 
concluded that the use of the "Progressiva Swing Method" for 
teaching golf to beginning golfers in this study was not effec- 
tive in the attainment of higher aeores on the skills test. 



Carpenter Sports Build: 
University of Delaware 
Newark, DE 19 711 



Dr. Tim Brown 



April 8, 1978 
12 I 00 pm 




50 



THI MAN WHO M^E "CASEY" FAMOUS, Roberta J, Park, University of 
California, Berkeley* 



Numerous authors have characterized the 1880s as baseball's 
"Golden Age", describing the earnestnesi with which local teams 
were formed and their activities avidly followed. The "folk hero", 
who has always been an important feature of Merlca's "national 
game", developed early in the history §f the sport. In addition 
to the hero-worship which attached itself to colorful real-life 
figures, a flrfftlonal "hero" (perhaps, better-stated, "anti-hero") 
aroqe. This was the legendary "Casey" of the poem Casey At The 
Bat i (Martin Gardiner, author of The Annot^ated Casey At The Bat i 
has recorded 27 variations of the original ballad)r iftio was this 
Caiey? How did his story originatl? How was it popularized? 
These ar^ the questions with which this investigation deals-- with 
the major emphasis being placed upon the siinificance of the 
g^nt rib ut ions of William DeWol_f_ Hpjper , "the man who made Casey 
famous," During his lifetime DeWolfTiopper (1858=1935) was 
considered to be one of the most brilliant figures of the American 
stage. Productions in which he starred for over 50 years were 
legion; his comic opera roles were especially noteworthy. Hopper 
was, from early youth, a devoted baseball fan, A chance circum- 
stance enabled Hopper to recite Ernest Thayer's comic ballad 
Casey At The Bat during a stage performance at Wallack*s Theater, 
New York, in 1888, (The poem had first appeared in the San 
Francisco EKaminer^'g^ Sunday humor column on June 3, 1888),. By the 
early *1890s Hopper's increasingly frequent recitations of Casey ^ 
were beginning to make the poem famous, and by 1925 he would 
declare that he had recited it "10,000 times." Th^e was. a ^ 
certain natural affinity between Hopper 'and Casey-^-here could be 
combined the actor's strong sense of "good theater" with his love 
of the "national game". An unerring Judge of what would appeal to 
American audiences, Hopper^ maintained that it was the final re-- 
solution of the plot which gave to Case-y^ At The Bat its special 
appeal. It was, he believed, the tension created by the uncertainty 
of success or defeat, so prevalent in sport j whicH brought fans to 
ball parks when the "Babe" (Ruth) was playing and which endeared 
Casey to his audiences. At the age of 72, Hopper began a new 
career in broadcasting. In 1935 he was quoted in the C^hicago 
He_rald and Examiner s "It was Case:y_ At Thfe Bat who first made my 
voice familiar to radio listeners. I owe a lot to Casey and I 
love him." Gertainly, he did owe a lot to Casey, but it seems 
equally reasonable to suggest that Casey owed a lot to DeWolf 
Hopper* 



April B, 1978 
12 1 15 pm 



Roberta J, Park 

Department of Physical Education 
University of California 
Berkeley, California 94720 



51 



TOE RILATIQNSHIP BETWEEN TOE DOMAINS OF PERSONALITY 
ATTITUDIS TOTARD PHYSICAL ACTIVITY. Fr©d«lck J, Miranda, \ 
HQUSton Metropolitan Raequet Club; G. Robert War4, Uriivt^aity 
of Houaton. ^ 

Tht purpose of this study was to eKamlne the ralationshlp 
between the domains of perionallty and attitudes toward 
physical aetlvlty* A theoretical model was developed using 
Cattell's Theory of Peraonallty and Kenyon's Attitudei Toward 
Physical Activity, Subjects utillEed In this study included 
3^0 college males enrolled in phyelcal activity classei at 
the University of Hoystori, During one testing seision, 
Cattell-i 16 PF Questionnaire, Form C antf^enyon's Attitudes 
Toward Physical Activity Scale were admints^tered to each lub- 
Jeet. The sixteen perionallty factors were uied as the 
Independent variables and the lix attitude factors were used 
as the dependent variables * Canonical analyiis Identified 
three significant roots. The flrat canonical root (Rc = •5596) 
^am Isolated with the personality variable SENSITIVE and the 
attitude variables AESTHETIC fcCPERIENCE. The second slgnifl' 
cant canonical correlation (R^ - .4076) was Isolacedj 
essentially, with the perionallty variable ADVENTUROUSNESS and 
the attitude variable PURSUIT OF VERTIGO, The third canonical 
correlation (R^ = .3946) identified the perionallty variables 
SELF-SUFFICIENCY and SURGENCY and the multidimensional atti- 
tude variable CATHARSIS, comprised of the attitude variables 
SOCIAL EXPERiENCE, HEALTH A_ND FITNESS, AESTHETIC EXPERIENCE, \ 
and ASCETIC EXPERIENCE were related. These findings supported 
the conclusion that the domains of personaliCy and attitudes 
toward physical activity were significantly related in at 
least three different ways. 
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MOTOR VlMDEft rapEE LEVELS Op TWIT MIKIBTY 

STRESS, -Robart S* Weinberg k John Ragan, Univeriity 
of California^ Los Angelag " . ; 

4 

One of the immt parvaiive and yet not clearly under- 
stood problems in sport psycdiology has bien the re* 
lationship between arousal imd motor performance. 
Martens (1971^1374) suggests that the in verted- U* 
hypothesis provides the most promise investigating the 
arousal-motor relationship* However, the interactive 
effects of ttait anxiety and stress on performance have 
been neglected in assessing the viability of this 
hypothesii. The present investigation tested the in- 
verted-U-hypothesis ^ing three leveSs of trait anxiety 
md psychological stress, 30 high-anxious i, 30 moderate- 
anxious and 30 low-anxious subjects were selected 
using Spielber'ger "^s STAI* StjDjects were randomly 
assigned to either high, low or moderate stress. The 
stressor employed was feedback concerning the s\^- 
jact'a performance against a standard of excellence* 
The task involved throwing a tennis ball at a target 
consisting of three poncentric circles. State anxiety i 
rosults indicated that three distinct lavels of stress 
were created by the experirental conditions. Per- 
formance results produced an inverted- U- curve for 
the three levels of stress with subjects in the mod- 
erate-stress conclitinn dif^playinn ta^ best performances 
In addition, a significant Trait AnxA fe^y ^^^ gtress in- 
teraction indicated that high-anxious subjects per- 
formed best in the low-stress conditioni whereas low- 
anxious subjects perforfned best in the high-stress con- 
dition* Results are discussed in terms of existing 
theories that attempt to explain the relationship be- 
tween . anxiety and motor performance including Easter- 
brook's cue utilization theory ,^"Weiner's cognitive 
theory and test anxiety theory, Futute studies need 
to concentrate more on cognitive factors V'^Wr-h seem to 
mediate between anxiety and its lef fects c or 
performance* \ 
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THE EFFECTS OF- RESULTANT ACHIEVmiNT MOTltATION ON THE 
EFFICIENCY OF MOTOR PERFORMANCE. William T, Weinberg. University 
of toulsvlllei Burrls F; Husman, University "of , Maryland |* Richard 
B. Cbbb, Syracuse University, , ' , ' 

i The purpose of this study was to examine the effects of re- 
sultant achievement motivation (N Ach) on the ef flcilncy of 
motor performance. More specifically, an attempt, was undertaken 
to accounc for the consistent finding that under aehievanent- 
orlented conditions persons: with high achievement needr perfonn 
better than persons with low achievement needs. Based on scores 
from the Mehrablan Achievement Scale, 20 male college students 
were classified as high in resultant N Ach* and 20 male collage 
students were classified as low in resultant N Ach, The 20 
participants within each motive group were then randomly assigned 
to either relaxed or achievement-oriented conditions. In each 
condition participants performed 27 trials, each of 10 second 
duration on a pursuit rotor task. Each trial was followed by a 
10 second rest Interval. After a 10 minute rest period partic- 
ipants completed an additional 27 triali. Each session of 27 
trials was then grouped into nine blocks, each consisting of 
three trials for purposes of analysis. Statistical analyses 
included both exponential curve and a three factor (motive 
classification (2) X experimental condition (2) X blocks of 
trials (9) ANOVA for each session with repetition on the final 
factor. The pertinent results are as followsi (1) During the 
first session, high N Ach participants performed significantly 
better than low N Ach participants under achievement^or^.ented 
conditions with the pattern of results hBing reversed for relaxed 
conditions, F (8,288) - 3.47, £ < .01; (2) The asymptotic value" 
for the high N Ach group was significantly greater than that of " 
the low N Ach group under achievement^oriented conditions; (3) 
Following the 10 minute rest period no performance differences 
were found among the motive groups; and (4) The low N Ach group 
demonstrated significantly more reminiscence than the high N Ach 
group under achievement-oriented conditions. It was concluded 
that Atkinson \s resultant achievement motivation theory accounts 
for motive group differences during the initial st^iges of motor 
performance. However, these differences dissipate during a rest 
interval so that the subsequent pQrformnnce of low Ach'persons 
IS not hindered. Implications for contemporary re arch with 
conHoIidat ion theories of memory are discussed. 
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-THE USE OF. MULTIPLE REGRESSION ANALYSIS IN SOCIAL SCIENCE 
RESEARCH* Jean L. Perry an(f*T1mothy G. LohMji Unlvensity of 
nj.lnois at Urbana-Champalgn. ' — 

The study compared two mabwds of statistical ana#^s1s, 
analysis of variance and multiple regression analysis^ to. reJate 
various independent variables lo'job satisfaction. . Daniel (1971) 
studied the job satisfaction of faculty members (N^194) in phy- 
sical education departments in Ontario universities. Using anal- 
ysis of variances Daniel found that facfulty members wUh senior 
rank and those with tenure were more satisfied with pay* [:^omo- 
tionj and total job satisfaction^ males were more saklsfied with 
prqmotion; subjects with doctorates Were more satisflfcd with 
-work, promotion, and total job satisfaction. Neither year^ at ^ 
the university nor age were found to have any effect on job -sat- 
isfaction. When Daniel-* data ^ere reanal)4ed using multiple 
regression analysis^ some different findings resulted. As^with 
the original study those faculty members with senior rank wpre 
found to he more satisfied with pay and total job satisfaction; 
however, in the reanalyzed study associate professors and 
profes^sors were more satisfied with supervision than were assis^ 
tant professors. Also, In the reanalyzed study females were 
significantly more sati-sfied with pay than were mtfles. The 
multiple regression analysis supported Daniel's findings that 
years at the university and age had no effect on the. job satis*-^ 
fact^oci of the subjects. However, using multiple regression 
analysis it was^also found that degree and tenure had no signi- 
ficant effect on job satisfaction. "Through multlpTe regression 
analysis the effect of an Independent variable on a dependent 
variable 1s considered holding constant the effects of the 
other independent variables. Somewhat different results can 
occur than when the effects of the other independent variables 
are not held constant , particularly where there are unequal 
subject numbers for subclassif ications . Thus the results of 
studies which use such statistical tools as chi-square or ana- 
lysis of variance looking at one variable at a time may not be 
as accurate an account of the actual situation as could be 
presented had the data been analyzed using multiple regression 
analysis, ^ 
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ABILITY OF BIOCHEHigAL AND PERSONALITY VARJABLES IN DISCRIMINi^ 
atlNG MTWEEN PHYSICAL FITNfiSS LEVELS. *R, John Youngv Washington ' 
University* A, H. Ismail, Purdue Unlveriity*, 

The discrimination ability of selected biochemical and 
personality variables between high- (n-14) and Ibw- 
fitness groups was determined before and after a^four^month 
physical fitness program of jogging, calisthenics and rear"eat«' 
ional activities. Relevant physiological d^a^were collected h 
initially ind finally and physical fitness scores were obtained 

' for each ifubject using a regression equation* BitfcHemlcal 
variables were serum cholesterol , serum glucose ^ serum 
testosterone J and urinary catecholamines. Personality data 
were obtained using the Cattell 16PF Questionnaire, the Eysenck 
Personality Inventory j and the Anxiety scale of, the Multiple 
Affect Adjective Check Listp The t-test was used to compare 
the high- and low-- fitness^ groups before and after the exercise 

i program and to comparf the pre- and post-test mean values of 
the two groups. In addition j several discriminant function 
analyses were performed at each test period on the biocheraieal 
and persogality data and the best discriminators wer^ Identlfted 
by the values of the discriminant function coef f icients p The 
best discriminators were combined and a final discriminant func- 
tion analysis was performed on the pre^ and post- test data* 
Significant t-ratios were found between the groups on several 
physiological variables confirming their discreteness, - 
especially at the pre-test. Compared ^ith the low-rflt the high- 
fit group scored significantly higher on Factor M at both the 
prfe- (p^,. 01) and post-- (p^.05) tests and significantly lower 
Cp ^ .01) on Factor L at the post-test. At the pre-test the 
high-fit group had a significantly (p^,05) lower serum glucose 
level and a significantly (p^.OS) higher serum testosterone 
level than t>ie low-fit group. Three 16PF Factors (M,H, and L) 
and the four biochemieals were capable of significantly Cp^.05) 
dlscr Imitating between high- and low- fitness groups before and 
after the-^ogram. While the order of discrimination was 
slightly altered at the post-test, the highly fit Individuals 
were consistently more unconventional, adventurous and trustf 
and had lower catecholamine, glucose and cholesterol levels a 
a higher testosterone level than the unfit subjects. 
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A FOLLOW-UP pTODY OF THE ROLE PERCEPTIONS OF UNDERGRADUATE PROFES- 
SIONAL PHYSICAL EDUCATION STUDENTS. Marie Weber, University of 
Wisconsin - 

The. major pApose of*the study was to determine if a change had 
Recurred in the perceptions of a group of female physioal educa- 
ion major students relative to their professional role, between 
their freshman and senior years. Sevehty-four female undergradu- 
ate physical education major students, who had participated as 
freshmen in the investigator's initial study of the role of the 
high school physical education teachers , were contactedfin their 
senior year and asked to respond a second time to^ the Teacher Com- 
petency Questionnaire.^ Completed questionnaires were received 
from 55 senior students, representing a return of 74%, Utilizing 
data obtained in the original factor analysis study, group mean 
scores for . competencies contained in the factor structure of the 
university faculty served as the criteria against which changes in 
group mean scores of the majo^ students were plotted. In the ori- 
ginal study, university faculty had divided the role of the physi= 
%al education^ teacher into the following five subroles t 1) pro= 
gram manager, 2) teacher and promoter^of health, 3) promoter of 
human relations, 4) e valuator, and 5) movement analyst. A compar- 
ison of student group mean scores in the freshman year with those 
in the senior year indicated thati 1) As seniors, students had 
assigned greater importance to ;39 of 'the 48 competencies contained 
in the five Subroles identified by university -faculty i 2) Senior 
student scores more closely paralleled faculty scores in the ma- 
jority o^ competencies contained in four out of five subroles; 
3) There was a greater difference between senior student and fa- 
culty scores in the majority of competencies contained in the pro- 
gram manager subrole . Based on the preceding results, the follow^ 
ing conclusions appear to be warranted i 1) As seniors, the stu- 
dents placGd greater importance on those^ competencies related to . 
immediate on-the-job netsds of the teacher, professional responsi- 
abilities, human relations, and decisionmaking; 2) The views of 
students in the senior year more closely paralleled faculty views 
than did the views of students in the freshman year; 3) Senior 
student views were more simidar to faculty views in theoretical ^ 
aspects of the physical education teacher's role; there was a 
greater difference between student and faculty views in those 
areas which were related to the practical aspects of teaching 
physical education. 

^Weber, Mariu, "PliyBical Education Teacher Role Identification 
Ins t r ume'n t , " Research Oua rte r 1 y , 48-445-451, May 1977. 
ij 
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. A COMPARrSON OF MOTOR CREATIVITY AND MOTOR PERFORMANCE 
. OF YOUNG CHILDRM* Wenda D* Johnson, Nawberry Collegt. 

This study invietigated the relationship between 
motor creativity and motor performance, Subproblems of 
the study investigated the relationship of age and sex 
of the subjects with their ability to exhibit a number 
of creative movement responses in given situations and 
motor performance. The Wyrick Testof Motor Creativity 
8Wd a motor performance test battery (consisting of 
the standing broad jumpj 40 yard dash^ tennis ball 
throw for distance, .sidestepping testt and a Bass 
_^ick test) were individually administered to 48 boys - 
■and girls aged 3 years 6 months to 6 years 6 months ^ * 
who were enrolled in the Early Childhood Physical De- 
/ yelopment Program at Indiana University. Results of 
the study were as fQllowsi (1) There was a significant 
relationship between motor creativity and motor per= 
forman^e. (2) Neither age nor sex was related to motor 
creativity, (3) Except ^on the tennis ball throw for 
distance test on which boys scored better than girls, 
there were no sex differences in motor performance, 
(4) Motor performance scores increased with age. Based 
on these results, and within the limitations of this 
study I the following conclusions seem Justified: (l) 
Children who score well on measures of motor crea- 
tivity should score well on measures of motor perfor- 
mance/ (2) Motor creativity of young chil:dren does not 
tend to be related to age or 'sex, (3) In general, 
there are no significant sex differences in motor per- 
formance of young children, (4) Motor performance in- 
creases with age. 
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IIOTOR CREATIVITY- OF PRESCHOOL CIIILDRIN ON TIIE 
Claudine SherrlU Texas Womari's Univaralty. 

cre^i^Tl^^ . ""^y °f motor 

creativity of twanCy preBchoolera Dn a novel piece of 

.quipmenc. the London Trestle Tree Apparatus . ' videotape ' 

TeL/wo^" f °" four y„r olde .t "hf 

Texas Woman's University Preschool and Child Gate Center 
oSSl f -hanse m motor fluency and mo o ' 

S^imeL^ / """'^ P""^ ^«i"8 which no 

experimental condition was introduced. Itotor Creatlvltv 
7f!^ ' ' * wyricK (1968) n composad of motor fliiefccv 
(frequency In whifch each nqrc nf cko , nuency 

" ^^ve iPinuEeg in an unstructured nlav 
setting on the London Trestle Tree Apparatus 
resulting videotapes were viewed by two Mter/tho 
independency recorded the frequency of occHfence and 
uniqueness of motor responses on the precoCtructed ^ 

^?rJnS4:ter Sj-tLi- 

' p-n- :"h r---.^ 

s^or^rdir^'r^K "--^ motor oris n^flty 

^or with Lov" nd '""^ Sroup as a whole 

or wit.i boys and girls scored Independently 'ThJ- 

J r - ^caLie traits when no instruction 

provided between f=rn*^le t , y t ±un is 

-~ '^^^^^^ Eriaib. It was concluded chat the 

re po;°:s"; """^ "° - ^'-^^ ~« 

pe iod'^ pLv °' apparatus after a one^month 

were at thf ' -V / """ructured play sectinfi than they 
were dt the initial exposure to the apparatusT ' 
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FACTORS EFFECTING DISPLACEMENT AND LOCATION REPRODUCTION. , Judith 
^ Patterflen and Richard Engelhorn, University of Illinois. 

The data from short-term motor memory studies Indicate that 
-■aublects are moit accurate in reproducing the movement end-point 
location when instructed to rely on location rather than distance 
infiormation. ' It is important to determine if this relationship 
W would continue to be demonstrated when factors such as velocity 
^ and load comparisons between trials were manipulated The 

purpose of this study was to investigate the effect of load and 
velocity information on learning to reproduce either a displace- 
ment or a location in a wrist flexion task. Twenty=nine volun- 
teers were'-randomly assigned to one of a ijf groups as follows: 
fl) location with velocity and load changesi (Z) displacement 
with velocity and load changes; (3) location with velocity L 
(4) 'displacement with velocity; (5) location with neither 1 
velocity nor load changes; and (6) displacement with neither 
velocity nor load changes. Five movement distances (9. 15. 19. 
24 and' 31 degrees) and seven load differences (-200, -isu, -3u, 
b 'so. 150. and 200 grams) were used. Subjects performed a 
s;rie; of 42 learning and performance trials In the learning 
trials' sublects were given either a low or high tone whenever 
chey w;re moving too slow or too fast to the target criterion and 
a red light flashed on whenever the subject had moved just past 
* the'target criterion. The low or high tone signaled^above or 
below the target criterion while absolute silence indicated on 
target'. Performance trials were not assisted by augmented feed 
back All trials were completed within 22 seconds. f solute 
error score^3 were obtained for performance trials 4. d, IJ' 
:lfi 37 41 and 42. The ANOVA indicated that learning and load 
changes as main effects, were significant. There were no 
significant differences between displacement and location tasks 
nor nmonn the various treatment combinations ot velocity and 
load'changes. Subjects were able to learn the distance and 

ocatton tasks .qually well regardless of the velocity and load 
changes. The Implication is that distinctions between di.tanct 
and location cues facilitating reproduction """"^^ ^^J^^^^, 
the only cues provLding encoding intormation, as load differences 
between' trials oapecially appearfl to provide information. 
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OTPECTS or lPSIMTia?Ai AND GONTRAMTIHAL FACILITATION UPON THE 
Terry J. Whieldon, Ithaea College. - . 

m^J^ InvMttgation gonildered the ttUqtB of mwciaal and aub- 
■ m^iaal Jendrassik facilitation of the ipBilateral and eontra- 

fraetlonated componentB of patellar tendon 
reflex tia. -,Th, subjects were 20 right-hMd dominant coUege- 
ag. males. A Layette patellar tendon reflex apparatus was used 
^he Jift'i" * stimulus to the Ugaaentua patella of 

the left left. The impact of the stlmulua hamaer Initiated a ^ 
Hunter Kloekount.r and the sweep of a Mederaft IMG. whieh pemit- 
ted the reeordlng of total reflex time and reflek latency in 
mlliseegnds. Total reflex time was recorded as the Interval 
between the impact of the stiouluB and the instant the left heel 
^ tSe I^t^^fi'^°f * "^i^O-'-itoh. Reflex latency was measured as 
the intei^al between the presentation of the stlnulus and the 

dete^L f >,™ T^' baaellne: Motor time ^as 

detenained by subtracting reflex latency from total reflex time 
Maximal gr.p strength was deteralned prior to the assessment of 
reflex times. Following this the subjects were blindfolded and 
i ^/"f ?S components were meaBured unde; nonial conditions on 
each of 12 succesBive trials . Then, alternaWng wlthin^a bal- 
anced design kB trials were assessed under the four ipsllateral- 
, contralateral, maximal- submaxlmal treatment combinations. Inter-' 
Class correlations were computed to determine the reliability of 
^he f?^^. toalyslB Of variance procedures were used to contrast 
the effects of treatment conditions. An analyBla of the results 
indicated that the JendrasBlk maneuver facilltated'total reflex" 
time, with the maximum condition being algnificantly superior to 
w?th ?r eondltion. The contrait of ipailateral" 

with the contralateral condition, however, was not significant 
similar results were found for the motor time component, with a 

noSd°°Tif ^ "flex time being 
noted. Reflex latency under the maximum facilitation condition 
was found to be significantly faster than under the normal con! 
cLi^ ion . - -- 
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THE RELATlMSHtP BETWEEN AVAILABLE FORCE AND RESISTANCEV ^ ^John 
Llik, Llnua^Dowell, and Les Saunders , Texas A&M University. 

The purpose of this study was to determine available force for 
external work., in the human body as resistance varies. Subject#^ 
were six volunteer male graduate assistants in the Department df 
Health. and Phy^cal education at Tex^ A&M Uniyersity . , Ages raA- ^ 
ged from 26 to 45; weights from 143 Co 177 pounds. A Universal"-' 
Gladiator welgHt machine was utilized In subje&ts' executions of ^ ' 
the bench press technique. Filming was accompiished with a Bole*^ 
Model H16 Reflex camera at a film sp^d of 58.5 frames per second. 
Film analysis war expedited by employrnent of- a Bell & Howell ^hoto 
Reader Modbl 16^-35. and a Vanguard Analyzer. MaximuTn bench. presa;^^.i 
,'was defined to be that weight which could be pressed to full: elboW 
extension. The initial press filmed for each subject was his der 
fined maximum bench press. Thereafter each attempt was one unit:^ 
(either' ten or fif^en pounds , depending on what the actual weight 
was) less that the preceeding one. ^ On the command "Llf t"s sub^ 
jects were to exert a nraximum' effort in attempting to press the 
bar with accompanied weights to full elbow extension in as shorts 
a time period as possible. ,Two--minute rest interval periods were . 
allowed between lifts, Available force was determined for the 
first six inches th^ the weight moved vertically fo,r each resis-^ 
dance from maximum .tf 40 pounds = ^ Available force was calculated 
by the formula AF ^ R + 4 F" where AF - available force, R = weight 
and ^ F m-a l.e,* Delta^Force (Change^ in force) is equal to mass 
times acceleration. The available force values were plotted with 
the corresponding resistance for each subject^ and a curve was 
developed. Ciroup means for Delta Force and Available Force at 
each specific resistance were plotted. Relationships between Del- 
ta Force and Resistance; Available Force and Resistance^ and Re- 
sistance and Aeceleraclon were determined by product-moment cor- 
relations. , The correlation coefficient between AF and R was 
Found to be .73, betweett F and R was -.97 and between A and R was 
=.90. It was concluded that a positive relationship exists bet- 
ween'amount of resistance^ and the ability to apply available force 
while a very high negative relationship exists between Delta Force 
and Resistance and b-etween Resistance and Accelerajrf^n . 



John/ Lisk 

Dept. of Health & Phvn. lid, 

Texas A&M University 

Co L lege Station, TX^ 77801 



April 8, 1978 
2 1 00-5 i 00 pm 

Foster ill ^2 

6. , 



.IN-Fi,ui:x(:ii 01' VAin ixt; i,i:vi;i,.s of iHoMirrinc I'.vrMuii^ ov viwrnnwrvn 

sura; Jay L Kea nu^y , tin i vcm^s i ry of KuntiiL'ky. 

, ^■t''''-'^t- varyinM levels of local nuscnlar Fat i uue on 

'■^■^'^-ti''" tine I'iT) components ue re derermined for 

nna roll"; "' ^""-'-'''^ K'-iP srren>uh"wnr>o.ted; 

^' n-'^nnnute rest pcruul, t|K. suhiecr .queened a 
l>and-K.-.ppnu; dcv.cc ,>nr 11 a .trenMt'h deeremenl'oF 20 .U^ \or 
perccnr isas recorded. At that pohu, the sub, eel released his 
tension and J. er 1 seconds thereafter an aiiditorv .tinmlu. 

i'lH' suhjeet's task uas to react to the" ,t i n,„ U,s 
(' !'npp.ng as qu.ckly and forceful Iv as possihle. Tesrinn was 

te'ted"unl-"u'''''''e' ^ ^ ' .'y subiectwas 

""^'^''■;"J ^■o„d,t,ons. The stinu.lns was a buc,:er/and the 
act i\-,:it ion e. f tlie hu - • ■ 



corded on the first eliannel of 



P^'hlirnph. A sec<nul channel recorded the hilt; from the hand^ 
Mr.pp.nj. ,,u.seles in the ri„ht forearm, and the tension exerted 
1.) the subject was recorded en the tin rd channel. Total Tl 
represented the nuerval frer, the initiation of the sr^us ro 
he ehange ,n tension. This was d , v > ded into premotcf< time? ' 
(l -lll. which constituted tlie time from tile stimulus ,„ anytera- 
t'"n .n the lAKi, and iiuuur time ( MT , which was tak.a/a. the ' 
^"^^ ^■'-"^^^^ i'> '^^'-^ ^Ik- f.rst sUn of tens, on 

-''^;V ^" variance failed to reveal anv alterations 

l"H-ver, rhcre was a s,,„,ficant ,p^ da) 
eloiiitarMin o r Ml when t lie muscle was fatigued siunificant 
;-r-afro in the test for a linear trend repealed that'as the " 

'^-^'^ nnensified, MT tended to increase in linear ' 
-""'"7'; ApproMmately tia percent of the variahilirv i„ MT " 
"'^^ ^Mlccts of fatiyuc could he attriluitod to tlie 
.near component. The tests for the quadratic and euhie trends 
esultcd in 1 -rat ins which were not st a t i st i cn I 1 v s i .>„ i f j e a „ t " 

V !:fnM'?rl""';' rh.s nature i s ' p r i liia r, - 

'> pL-'-iphci-a 1 ( I ,e. , miiseiilar) orici,, ' 
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BIOMECHANICAL AflALYS I S OF JUMPING PATTERNS WITH RESPECT TO THE 
AGE VARIABLE. MarUjne Adr i an , Wash i ngton State University; Everaf 
Smith, Universicy of Wisconsin; Anne KMnger, University of 
Illinois, Chica go Circle." 

The purpose of this study was to determine b i omechan i ca 1 cha r= 
a c t u r i s r i c 5 o f ] ump i n g p a 1 1 e r n s o f wome n wh o are approaching r e ^ 
L i remen t a qe o r a ro re i: i reel . The s ub j ec t s *,we re thirteen women 
58 ycai^s of aqe and older who were physically active in exercise, 
work or sport. Each subject was videotaped while performing three 
trials of vertical jumps for maxitnal height. Ay^e 1 ec t rogon 1 0= 
me t e r wa s a c r a ch o d to t h e leg t o re co r d the angle at the k n e e 
joint. The s ub j ec t , s t ood on a rectangular platform which record^ 
e d t h e forces e xr^ r t e d • u pon the p 1 a t f o r ni vertically, f o rwa r d a n d 
backv/ard, and laterally. Force^time recordings of the impulses 
in the three planes were obtained with the angle at the knee 
ct:int i n uous 1 y i^ecorded On the v^arne record. Patterns of force = 
t i nij^. h i s tor i es v-jcfq Idontified and compyired to college age womenfe 
pat t dx n s . Th e a b i I i t y t o d e ve I o p mo me t uri s u t f i c I e n t t o e I e va E e 
the bculy ' s center of inass varied aiiiong the sample, but some Qf 
the women showed similar capaeilities of that of a college^fge 
p o p u I a t i o r i . The b o a n d b o d y s e g me n t p o s I t i o n s ere c o m p a r e d 
with Lho force^tirie histories by means of the common reference 
(the knei- angle) in order to discern causes of inabPlity to exert 
mechanically Ideal force^tlme patterns. ^. ' 
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PRKLEMrNARY STUDIES: MOVE^ffiNT EDUCATION PROGRAM DRSIGNED TQ RE- 
DUCE SEX ROLK 'STERKOTYPK AND SEX DISCRIMINATIQN IN GRADES K=5 
Chapru'lle ArnotL, Kathluun KiuiL^un, WuHtern WaHhington University 



^^^^^Pil^K' '^'^^^ stutlioH wcru duBlgnud for t\m Hrst year of^ tmr- 
year fudcTaUy fundud prt^jecL ACTIVE, which In concerned witii the 
develijpmt'ni of ma t er I a 1 h ' f u r tcacdierB of Physical Education. 
These studies were Lo asHuHH thL= children's progress In accnmp= 
lisariviU ol the objectives and provide a haHis for planning for 
secinid VLuir. The spucific ebifcniveH were to: 1) Asschh project 
scacuds Jii meet in;; provisions for hlc< eciulty and Teduce sex role 
^terentypu and se:-; discrimination, 2) Duturnune the difference 



^^ony, fifth H^^'Uie tdifldren (7h in proiuet 



J 4 bovB 



boys and 56 girls) on atti- 
aired by CAT|A , 3) Jetermini 
n^n (60 in projeiit schools^ 
i phvHifcil fitnusH measures.. 
■ U'd during April=Mav 1976 in 
lit it's in Washington. I'he 



#g 1 r 1 s ; y U in u o n= ^ 'p re j v c I s i ■ ; u ' 1 1 1 s 
tildes Lt>war'i physical artivit\^ a 
^he d l\ (^runcc aniou)^ fifth j;r/fdi^ 
«iO ntMi=pro i uc t ) in tdian>u's or .ci 
j'.n.Ha.'du ru : The assessment was r.^ 
schools in uriKin and sufniriKui c^-' 

prL'=test tor fitn^-ss me/isiirt's was done during Octcdjer, 1976. m 
procedurt-s for each studv we r...- as fellows: 1) an independent 
eva-iuaLloiv yroup devehip.'Li th.- obs.a-va t i otui I r£iting form which 
was uti N>:ed in assessinv^ sex equitv; chfldren*s choices during 
'^^n-'^^i^-'-il educaLion lessons, children*s acMvlties during free 
'^lav observations were conducted in tiiree niajject schools and in 
four non-^prujeci schools, 2) CATPA was adni { n i s t e red in four pro- 
ject and lour non-prnjrct schouls. Tlie Sicile ificludes six snb- 
domains. A two-way ANDVA analvsis u;\h ntijiced to assess d i f- 
terenci-s /iniong schools, hv stcx and i n t CM=ji c t i t^n . l) Idivsical fit=^ 
^1^--; ^Mianges among llfi:) grade c^as assessed by pre-ncist test com- 
parisoii ol the sama 1 e d.criva'd from [^rujec^t and. non= p ro j ec t 
sclitiols witii coinparahle Plivsical I;Thicat!on progrdm. ANOVA was 
eniploved to assess the differeacos in- the changes o t' bovs and 
gf\}ls. Kesulls: 1) Kt>llnwin)^ a limited number. cM" tjbse r va t i ons , 
observation scrs w.c; ]^uAv^'<[ to be suitable for use and de- 
.^^ipnuau of re 1. iai)i I It The program appuars^ tn be efft'CLive ii 

pi^MdJ^; ior sex equit-. 2) Tiu- anaivsu'S ol the atTitude scale 
r/\;alcd signii leant d i le r en c .e hv sciionls and .1 i i f eren(a>H on rbt 
^y'^V^M^ tesf in f hd prejecL selieols and no s j ; si i f i c^a t- d i i f e rence^ 

^'•^^ rentainin)^ tests. The nroeram appears (. o ;)e accomplishing 
^^V 'dMe.tives in previdiaK St-< ef;Uitv, Inn-ever, atyti t i oir^i 1 eb- 

a 1 1 it ud#^s "Vii; ! f i f- lU'Ss 
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children's RASKKTRALL PRRFORMANCR with REGULATinN AND JimiOR- 
SIZED BASK'iTHALLS . Kathleen Haywood, Univtjrsltiy of 
Missouri-St: , Louis. 

Tliu KiTiciilGr niza and lower sCrungnli Icivel of children may 
tnd lea to that adap t;| t ions of Bpor t - typo gamns are nccnssnry to 
TnaKimtr^o porformnnce of skills. The effncts on bnsketihall 
ptir forniancg of allowing childron botwtion 9 and 13 years to use 
a j Lin io r - B i od rn t h or tha n a r ogu la t ion ha sket ha 1 1 wor o 1 n ■= 
vi2 s t iij:a t ii d . nil 1 Idr is. n , 31 boys a nd 3 I g iris, were g i vo n t^ui 
subtosEs of tbo AAHPfCR Baskotball Skills Te^c^-^the Speed Pass 
and Front Shot, once with a_ regulation haskecbafll and once with 
a junior-sl^:od ball. The maximum first-to-fifth finger hand 
siproad was n Isn recorded for each subject. A subjects x sex x 
teiting orddr x ball size (hi x 2 x 2 x 2) ANOVA indicated 
that the children performed the Speed l^ass faster with the 
Junior ba LI . Afti^r a ^pr^' li minary analysis of the Fron^t Shot 
Test iudicatod testing ortler was not i\ significant factor, 
subjects were clivided into age iirou]5Sj 9.0 to 10, "a, 10.5 to 
ll.Sj'and 11,5 Lc? I 5.0 years , and a subjects x sex x age group 
V hall sizu- (hi X 2 X 3 X 2^ AMC1VA , with subjects nested in 
sex and agu group , was calculated. The youngest age group 
i^er formed niore accurately with the Junior ball while the older 
childrtm pur formed more accurate Is^ with the regulatloa ball, 
lk)yH also performed more accuratelv than girls. The mean hand 
spread ot thu- children was 2 5' of thi^ re Jula t lon = ba 1 1 

c ircumf e ronCL' but 27' of the junior-hall circumference, the 

_ s 

later \Mliie comp/iring more favorably to those expected for 
adults using a rt!gulation hall, y Skill performance in basket- 
t^all may be maximi/Uid for children, e/^peciallv children vounger 
than in,!) y^eirs, by adapting taie sixe of the basketball used. 
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THE PROF'KSSIONAL APPKARANCKS AND CHORBOGRAPHTC WORKS OF ISADORA 
DUNCAN iU.^i)-yj2l) , Uiaru, Miihan Priioth, Univ&rHity of Oklahoma 

The profuHaional appoarancoH and chorcol?ra[)hic; ranqo of Amori- 
can chorijoqrnphov , iHadora Duncan, havo in T.h\^^ paper bGGn do = 
liriatcd ao that: furih.-r Htudy of tho dancor may havn a chrono- 
logical and quantit:aMvu haBO. The firyL i^prtion of the research 
was a chronoLoyy which attempted to list all the profesBional 
appearances that Duncan inadu durinq her career on Kuropean and 
American staqcH from 1890 to 1927. The information included, 
whenever possible, records of the dance works includecTon the: 
proqram, the route of the hnur ineludinq date, city and theatre, 
the accbmpaniment , and Lhe management. A listinq of the choreo- 
yra^LC works of Duncan, which formed the seuond part df the 
rcji^arch, arranqod the worky by the name of Lhe composer or 
aJtW^r who:;e wark provided the accompaniment for the dance. No 
on*> 'form was followed In this listinq because of the diversity 
ot thu materialH gathered. Materials qathered inciuded: 
1) mov^•m^slt descript ioiis of the dances, 2) critical reactions 
tt^ the dances, i) range of years tho dance remained in rep£er= 
tnire, 4) structur':^ nf the choreography, and 5) Duncan's ff>el-^ 
ings about the works. Information for this paper was collected 
from biographies, nry.cles, newspaper accounts, films, and 
special CO L ! e(;t ions . P^ uni ^ ■ hend Inq the full number of perfor- 
matic.-'S that [juncan gave and the full range of her cdioreoqraphic 
endeavors rresents a very stsMking Lmage of th^> dancer. Isadora 
Duncan can b- seun isi this study as a prolific choreograi^her 
and perfofmer strivinq to find and then U) share with her,/iudi = 
ences the " rru-; danc.,^' . 
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RESPIMTION RATE IN A TENSION CONTROL CLASS. Marigold A. Edwards, 
University of Pictsburgti^^ 

Among the various Lechniques to modify stress is Progressive 
Relaxation, developed by Edmund Jacobsonj and described in his 
book by thai llLle (University of Chicago Press, 1929)., From 
simply helping people to relax, he moved toward the more active 
Self OperaLions Control. Th_e method consists of training in 8ig= 
nal (EMG) detection and control and then routine signal monitoring 
in all 'daily activities. The objective is to match effort to 
task for personal efficiency in living. '-Tension Control" la a 
l-credit course offered to undergraduate students^ a^t the Univer- 
sity of Pittsburgh providing the opportunity to learn this Volun- 
tary self-relaxation. Cultivated low arousal is a criterion step 
prior to using the skill in dynamic activitiea and applying if in 
real life situations. The physiologic changes accompanying such 
techniques are the opposite to those of sympathetic activation. 
Progressive Relaxation achieves much of its effects through a 
reduction in neural (electric) potentials in muscle^, Since man 
is a psychobiologlc unltj a generaliaed dampening of arousal is 
often evidenced. Respiration Rate, taken in the third session, 
was compared with rates taken 3 times during the 14=week course. 
Respiration Rate is part of the integrated physiologic stressor 
response and conversely reflects the trophotropic mode. It is 
very accessible and easy to count. The several scores show an 
overall decrease. The third session baseline score was taken at 
tlie #nd of a 25=mlnute relaxation practice. The class was 
instructed to count the exhalations during a 60--second period, 
The scores are suspect simply because each subject counted his/her 
own; it was a vert^ in formal data collection. The average number 
of exhalations for 60 secorids for the 25 men and women were 14 
(range 9-19) for a basellie at the third session; 10 (range 5-15), 
8 (range 3-12), and 7 (range 3=^12) at Intervals throughout the 
cburse. By tlie second and third data collectlonj some may have 
been approaching a maximum decrease, and therefore, the potential 
Respiration Rate decrease could have been Inhibited by this lower 
limit. Decreases in Respiration Rate have been recorded for T Ms 
Zen and Yogaj Autogenic Training, Hypnosis with suggested deep 
relaxation, and Sentic Cycles. It would appear that many students 
overbreathe^ i.e., breathe in excess of task demands. It also 
appears tliat reducing breathing rate was well x^ithin the ability 
of these students. If Mespirdtion Rate does reflect arousal level, 
the class sh.owed evidence of nigdifying their arousal level down= 
wards. 
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TOWARD A STRUCTURALIST APPROACH TO SYMBOLS TN DAHCn:. ChristiriG 
Stevens-Jef coat(2. University of wiscc5nsin=Madison , 



Tho matorial in this study rGpresenty the groundwork for es- 
ta b 1 i s h i nq a S t r u c t u r a 1 i s t app r oa C h to s vTibo Is in da no n , A 1 - 
though tho structuralist approacli has been utilia^ to great ad = 
vantage in the examination of many fiulds of human endoavor^ it 
appears that as yet it has not beer) applied to tlie nxuloration 
of dancu Hymbols. The model for the typo of work presented jn 
this Htudy is exemplifiod by Roman Jakobson's "Linguistics and 
PoetiCH" and Ferdinand do Sauasure's "Courao in General 
L inguiHtics . " This work presents an objective methodology 
identifying hnd claHsifying dance svanbols, and it demonstrates 
the use of this methodology by applying it to two dances by 
choreograi^her Martha Graham. The two works choosen for this 
analysis are Night Journey and A ppal ach i an Spring, Structuralism 
a s u H e d i n 1 1 1 L s s. t u d y is a f o r m o f rati o n .a I i sm. wh o s e p r o t o t y f j u 
is represented by the works of Levi-Strauss . It is a methodology 
whose aim is to discover the common reality underlying a number 
ofpkiimilar empirical examples. The Structuralist examination 
involves two fundamental activitiest dissection and articula^ 
tion. To dissect is to find within the whole certain fragments, 
and to articulate is to establish specific rules which govern 
th(^ functioning of these fragments. Dissection and articulation 
Interact to make possible the reconstruction of an obiect in 
such n way as to manifest thu rules of f unc t Icni inq (functions) 
of that object. This study dissects certain observable danc^o 
5 ymbo Is f r om t h e c h o r e o g r a ph i c s t r u t u v a n f t ii e two Q r a h a m 
works, and classifieds them according to a structuralist format. 
It also formulates a series of questions and definitions which 
specify the structural requirements governing each classifica= 
tion of dissected symbol. It is proposed that a clearer under^ 
standing of danco symbois as part of the dance art process can 
aid audie n Q o s , e J r i t i c , a n f 1 c h O j. t ^ o q r c i ^ ■ ii i r i n t h e i r c o n i d e r a = 
tions of dance. 'Hiis work docs not deny that one can appreciate 
dance as a visual expression of movemqnt or technique. One 
can, but, this point ^of vii^w if necessarily limited and excludes 
the possibility for many phi 1 osoeh ieal intimations which may be 
contained witriiii the F)iueu. 
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EPFECT OF EJERCISE STATUS ON THE RESPONSE OF SELECTED BIOCHEMI- 
CAL AND PHYSIOLOGICAL VARIABLES TO NOISE IN ADULT MM. Frank D, 
Bell, II, Indiana State University j A,H* Ismail ^ Purdue Unlver^ 
sity; W,A, Cooper, Jr, , Purdue Ufiiversity, 



I the 



PURPOSE : The purpose was to knvestigate the biochemical and 
physiological responge to noiee/in three groups of adult men 
classified as either chronic exercisers, beginning exercisers, 
or sedentary controls, PROCEDURES r Twenty-seven'adult males 
classified according to age wad levels of exerciee status were 
used as suWects to investigate the effect of exercise status 
on the res^nse of selected biochemical and physiological vari- 
ables to noise stress* Data were collected at the beginning and 
at the conclusion of a four month exercise progrM, under each 
of two noise conditions (quiet and noise)* ' In addition to age, 
height, weight and 030^gen uptake estimates, the variables 
included in this study were: free catecholamine aU^hour vol^ 
"umes, pulse rate, sysitollc blood pressure, diastolic blood 
pressure and pulse pressure* The data were analyzed using 
univariate (analysis of variance) and multivariate (factor 
analysis and discrimant function analysis) approaches* 
RESULTS : l) NoiseLstress resulted in significant changes in 
selected physiological and biochemical variables for the total 
group and particularly the exercise status group, 2) The 
responses of the individual status levels to noise were sig-^ 
nlflcantly different in terms of selected variables of interest* 
Chronic exercisers at the pre^ and post^tests displayed similar 
responses to noise stress, while the sedentary controls^ were ^ 
essentially unchanged in their responses* 3) Pulse rates. and 
systolic blood pressure were the best d^ft^te^lminators between 
the status groups at the pre^ and post^test, noise and quiet 
conditions, h) The univariate and multivariate analyses were 
in complete agreement in terms of the results, CONCLUSIONS i 
1) Noise stress slgnlf iciuitly affected the responses of "the" 
variables of interest, 2) Exercise status was found to pla^ 
a significant role In the response to noise stress. 
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COMPARISONS OF KICKING PATTERNS. Jane E. Clark, 
Iowa; Sally J. PhLLlipH, I'nivurHity of WlHconHin- 



ReHearrhorH Lti niotiir clovcM opmon t ofton are concornod with 
movumunc paLLi^rn onmparlHunH of liulivklualH of dirft>runf: dovel^ 
opmimtal Htatiun. Qua n C { f i oa t ion of tho magnitudor^ of tlie oh- 
curved i\ II \ urvuci'iA and h im i 1 a r 1 1 i o^^ rarely provided inHight Into 
nho dove lopmcaitn 1 rhan^oH ooourrlng in tho movemtait buli/ivi(H*. 
■flio proHcnt invoke it;aL 1 0[i han ornployod n mo L liodo I og i c: a 1 tcjcii = 
nlciuo whiofi jJ^covldoH groator pt^tontial for direct, quannlfiablu 
oompari HOHH oi ohHorvod kinomaLic paramo tern. To illiisnrate its 
UHOtalnoHH, two MubJootH (a 5-voar=old and aduU malo) wore 
tilmod (200 f ranu^H/serond) kicking a ball with a running and 
one=Htop npproaoh. Thigh and log Hognionta] juihIoh of incl Ina- 
tiouH as wo II ns t4io knoo Joint anglo wore oa I en la ted from tho 
di^;lLizud X, v ei)n rd i iia C es taken from tho niino^ tlio ki eking low^ 
i^r extromiCy t\\o k^round until ImpaeC, Hmonthed diHplaot^= 

mont valuteH wl- ro tlion normal ii^od (Hot: to unity) on tlie baHi?4 of: 
(1) o lapsed t 1 nio : (2) angular range; rind, (1) huCh time and 
rangi' ror kiokH within and botween Huhjeots. Normalisation of 
Cho Hegmont/il and Joint angle d f np 1 ac^ements provided direet eom- 
pariHnn t fi r (.Uigiunit: the kii/kin^ m()ticm. IIal- oquationH (or tho 
ohtainod normal i^u^d d i h[5 1 ac^ emen t ourven eouLd thtm provide a 
quant i I iaii mi'niAuro of the movement palternH. AlLlau-igh tho 
unnornyi 1 i ^^od vaMuH ^md the^^roduet sooren (L'.g., hji 1 1 veloei- 
tit^s) roveaird large differcMieoH botween the 5=-vear-oid and the 
adult "H kiok, riorma i 1 >!at i on of the pa raiiie 1 rs suggested Htrik-- 
ing H ini i 1 a r i t i OH IhOwlhui tiie tnie-stop kiekiiig [sattornH (W' bc^th 
siibjet^tH. Ihu name was not i ound for tlic running kiek pat terns. 
The rosiiltH suggest thai ohso rved^ ha 1 1 vtdui^iMfs differeneus 
in till' mol— ste[,i kiok may bo due to i no reosud"^TiaHS and lever , 
Length hi adults and not to d i f f i^Tenees in.tht./ minaanu-nt pattern 
o! tho Kit-king 1 owia^ ex L r«,-ni 1 ty . 'the imfjMoatiun of nt^ rnui 1 I z ing 
kifumiatie [sa rame 1 1' r s iij^^iinr and rangtj in devtM opnien ta I kinosi- 
oiogi.M] raost' uadi is dftonssud. 
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A Knii;Ti'-; ■:uMPahi:;l,'IJ ■t thkki; kapati; pmni:;hk;^, paui k. STnith, 



In i:ii;'Ul/-, i-'-'i'C':, rim-xwi' irrip-ict;, :;rr':Kiiu: nki;:;.:, uruj velocity 
If; t:;." riM.it:"'.!, al 'rluc^ r,,. f . un ^; ; f r m. r;: ipul.^ir puncl-!':L; of 

-^■lw ^lii i iw):h :;kL.Ll.'-! ■ul, j t.; . Su-h i ii rornn.i t i on i;:; honcFloial 
-'^i-' l':-r-hlu/, '--'i b.i:;Ic f-.-irat'.; i uiichiru^, t'jchnl'iU-.::; tu bo of 
it-'. ViL'^' t'\' tho :;rud--nr, Tv/.n.v- lov/ :iMi:i/--d 'iuhi-ct::, 
w^i-l- :;-ir l.'-/'o., ^ni-i I? hUh ;:ki 1 .b;'.,! -ub j.u:C': , Mack holt 
:.-V':l, tr---i:\ 1^=3-. yvir-;; or".H;o vunr:\u.-^.] ,:i forc-^ tran;iducor from 
4 fuMl tab Ll i -at ion d^wbo-o Ln th-j dbductod and 

-':XOL-'i Mi.u.biP punrbM/i, th': .;tibi-.--:lJ w-i-; t ab l H zocl to " 
oLL-,^v/ :;i^..v-;!;-:ro o: r.^ly i!;.; apr i v;: ■?M.ot e bsi'dv .^'l^rnon r:.o bor' 
ua-* 'i:o t:7M --i :;^\.i!ul O' funcb, th-a-- v;-r.-- no oxt--iT'hi.l r':== 
--:i'i-\l-u: ' rb- f.bv. bnrvd!';:: vo-o-: r■^^:■ a' .fol via .j fooca 

' -f i'>a', p,oi.vaa' ^:ir a:' ■ i. 1. bj.:;o,i[ b , .-aid nK.i:Lon i Lctur^-^ 
■i-^-vi, b - i-.apa w.ir o;-- i :-:^r th- tb-.-- pimfdi t:yp':^.; aiTd 

tw^. i^v-a:. MA:]'">VA bid d Lfr-r-ncu:-;" fdir aklli 

■-■■a/ol -in! ;ua-':! lv;-- v/.L lb v.b.-r;.iry in! .-rriairii^ nia::0.; a;; do-= 
!-a!:-ai': viraika.,;;, b 1 1 i ^ -i ^ :Tr':^ w-'a'-./ :"oan I for' pancb type, but 

-a::; :.^-v--a. , Oi ; ^i;:-.! ov^oNja- ir^i-': on.J rlr;]^; <:)f Ini[.aato 
' k- oa::a:i i:a. : i .:■ ^ :■ r-v-ib-i a.---!--^ ^a U." i nd Lv i rii.oil cb.^p- -nd-Tait 
•-•■1 ao- P :v. -aMl-a-'at b vib;-.: Vr^ -^-.-ura; :":>f :d-bLL dif- 

a. -a An 1. ■; vaa.jip"^ r'Ob-a-! a I id'- o -rH-:^ ^ ^ = .n -^.icb 
: ^ ■ k-o;. ^, b. -v;:;; a : = r ■ ■ ■ J L : ' i uia- O-.-O l-ii:on- 

'^■■■^^^ ^ aoa'-t;'': .■■■.palM]' : ufi d: t ■ a.--.: !biai^a' -a v<a.(^c i tv 

i ^v--: .ir,^' : r - O. u: ■ k-^ r ■ x "O ^-1 ipo 1 ir : :;..du T!i'.- 
^aa'- ' : : ■ : ■ o a . ir : o:. k; b i i a i rd,- a ' ^ '"b- a" ■ L^.^'.a lv 
' ' — ■ ' ' ■-■ ' : aa ■ a . ■ a - a i ' b 'V^ • o o t't o-dair, ina: :a 

: a:.: . aa - ■ ; a-. .! ro o i ■ ! .a; I t I r-ml 

■ - -b bo-:-: -a.';. oa-:.-a :i , v;;Lk tii'- k a=: a.^ • 1 , <^oipa b-U' 

;aaa. :.a/o./, : i--^': i o, b;;. ■ ■ 0;:;i r;,:- oda'a-d -...;ipabir' 
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LOCATE Tiffi CEWTER OF Giviym' .m Livffl ; fi-m,jEo-s: ' 

;'^^for'^r.oiia..o; tarry 'lood, Soutl.^rn "^lilnois" .}nlv;rs : ty. 



;;'--;,.;-f "^^^l'- f'^aal^ volunteer amier,,. a™'" 

^-^^^^ t develop equations vdtl/tha- K^nd Y 

- U ird ttl- er 1 ^rnr^n -.-hi .^ -.v. r^A ^ . . 



and 

'r- I'^n^ltnn .vt, ..mat type, and j dnt coordinate, were 

c^a::.^ S^:!i!j!T^;:^:r: ,i ;--_-ij=i^tion =tudy (so=i.8)-- 

-^^-nt.r of .ravity 1 ...ed by th. r-^ctl "".n" ooard (RSxi 07 ' 

^ ordinate data rr m th^ choulder., ^^ibovn^"'"" 

,V -^^-^-^^^ -^-^n- a r..action ooard. iDhot .ra^^.y .nd 
^j^^:"^:: ^^^^^^ vo„Lor:, vnt.out >nn..led..^ f .e.^^nt w^l^^ht^ 



it-.-. 
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JUVENILE=0NSET Ai^D ADULT-ONSET OBESITY: PHYSIOLOGICAL AND 
PSYCKOLOGICAL DIFFERENCES. Jack L. Clasen, Louisiana State 
University . 

Til© purpose of the study was to determin© the relationship 
gf j uvenile=onset obesity (increase in fat cell number) and 
adulc-onset obesity (increase in fat cell size) upon success in 
weight reduction and the change in psychological state in a 
behavioral self=control weight' reduction program. Sixty-three 
obese individuals s including 48 juvenile-onset and 15 adult- 
onsets enrolled in a weight reduction program utilizing 
behavioral self-control techniques = The subjects were assigned 
CO one of eight groups which met weekly for one hour for a 
period of 12 weeks. The meetings included nutrition education 
and Behavior Modif ieation/Behavioral self=control techniques* 
Measures of weight, skinfold and psychological profile i 
utilising the California Psychological Inventory , were adminis^ 
cered on a pre^ and post^test design. To be eligiblej all 
subjects had to be at least 20 percent above ideal body weight. 
Ao significant differences ware found in success or change in 
psychological profile of the juvenile and adult=onset groups. 
Although no significant a^esults were found, further research in 
tills area sliould be- conducted . The present study was the first 
investigation in which psychologically normal, moderately obese 
juvenile and adult^onset subjects were divided into these two 
significant groups. 
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It was the intent of this investigation to study the effect^ 
of progressive relaxation training on the sustained atLntinn 
Of low attending hyperactive chilien/ 0 Iffo t ' ^de 

chi dren between the ages of 9 years 6 months to 11 yea" I 
months who exhi bi ted .hyperac t i ve behavioral chara eristic- 
"eraoe iSflii" ^^"^ ^^^^^^n of normal ove 

e t 1-2 ;„^*^^1^9ence were tested on the Keystone Tel ebi nocul ar 

foin.e ?P^r?n '"^ °" the Continuous Per- 

tormance Test to determine each individual child's attention • 

J'tha n:'"''" 'V'''"" ''''' ''"''"^'y selected to paJS a^e 
"ted a? thrcnnl'r^''"^ relaxation, Fi fteen children 
acted ao the control group receiving no program of instruction 
The program involved 40=minute sessions, five days a week for 

^porS Jn1hP'"°'- J'^ ^-3^^"^- relaxation'echni ues 
Tncorporated in this investigation were revisions formulated bv 

rS"or HIRr^l/^'"^ "'■^a^-l progSm™dvoc t 5 

oy Jacob. on (1938). It was hypothesized that there would be nn 
difference in performance between low attendinn Vontro nd ex 
perimental groups, with the experinftntal groupVeceiJing pro 
gressive relaxation treatment during the pre- to "po t e x dpH 
mental period. On the basis of a t'ratio test between 
design, these hypotheses were supported s i nee 'no si gnf can t 
differences at the .05 level were found. ' 
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ELECTROMYOGRAPHIC RECORDINGS ASSOCIATED WITH RAPID MAXIMAL 
FORCE PRODUCTION IN FIVE DIFFERENT MUSCLE, GROUPS IN COLLEGE 
ADULTS. Alfred F. Morris, Da^id H', ClarRe, Andrew Daims, 
Suzanne Beaudet, Department of Physical Education, 
University of Maryland. 

It wa^ the purpose at this investigLation to monitor Electro- 
myographic (EMG) chanqes in responding inuscle groups as human 
subjects (5s) were asked to make maxTmal voluntary isometric 
contractinns (MVC), ProcedLire. Eleven college age males and 
eleven femal e students' Reported to ^the laboratory to be tested 
in MVC in five different muscle actions. The actions tested 
were knee extension, ankle flexion (dorsi f lexionO , wrist t 
flexion, elbow flexion, and finger flexion. Standardized J 
isometric strength testing protocol was followed. The mid 
position was the joint angle chosen for MVC determinations and 
all Ss were instructed to make a rapid MVC after a preliminary 
ready signal. Surface EMG activity was recorded by pen on 
paper set aX'-^. speed of 200 mm/sec. The major concern was^to 
ascertain the time period between the beginning of EMG activity 
rind the start of force production, in each MVC, ResuUl. A 
repeated measures multi-factor ANOVA- revealed no significant 
diffprenre between male and femal^.^EMG values 60 those findings 
were combined. The latent period\!» msec from the b^ginmng of 
EMG activity to the initial force PVC) readings for B^e 
various move me n t s were: ^ 

Finger : Kn.-e - Wrist Elbow Ankle 

49,00 ' 50. 'SS 5T.35 5B,25 64, 3U 

These findings lYidicated statistically significant (P-.Ol) 
differen^ces among the EMG activity. ConcJjJS ipni. These find = 
ings indicate that EMG activity preceding rapid MVC contrac- 
tions are brief and in the order of 50 to 65 msec, further- 
more, the longer latency period (for ankle flexion) was 
concerned with an action not frequently considered as an easy 
human movement to make under the laboratory conditions imposed 
by these investigator';. 
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MUSCULAR PATTERNING IN SKILLED AND LESS SKILLED TENNIS SERVERS 

Margaret B. Anderson, lUniversity of Arizone 

The purpose of this study was to investigate by means of 
electromyography and tri^plane oinematography , the muscular 
patterning during the tennis serve of six skilled subjects 
(ball^ velocity X - 112a4'/s) and three less skilled subjects 
Mball velocity x -.91,28'/s). Each of the nine right-handed 
female subjects was filmed performing a minimum of six trials. 
The objective for each subject was to make a first serve into' 
the riJllKt tennis service court. ^ Three 16mm cameras, operating 
at 100, 64, and 64 frames/s recoj|fed simultaneously the side, 
rear, and overhead views of eacH^rial. Surface electrodes 
Vere ua^to record fte elec trical activity from two trunk 
musclef, f^ur s hou Id erN girdle muscles, and fouV should^ joint 
muscles, Tpe muscle^activity #as*. amplif ied by a^ six channel 
differential amplifier attached to the back of each subject, 
monitored ^n three ossai loscopos / and permanently displayed 'on 
an optical wri tihg-polygraph . ^ A conical clock visible in all 
three camera views, provided a signal for time interval marks 
on the EMG record/^ and'was used to synchronise the film data 
with' the EMG data. Skilled tonnis servers moved thoir body 
segments through a greater range of motion, moved their seg- 
ments faster, and_achieved higher mean racket head velocities 
(:c - 105, r/a vs V ^ pn.lVH) than did thc^loss skilled servers 
however, tlT^^pattern of muse l^act Ivi ty , did .not show a differ^ 
ence betweeh tfe skilled and Ichs skilled" servora. The wide 
variation in the. manner in which all subjects initiated and 
sustained muscle activity during tha proparatory jjhase, the 
more similar pattern in which musdluH i n i t* laned and ceased 
.their activity in the projoctlon phase, as well as the roin 
of muscles not sami)lon were suggested as possibiu reasons why 
no difforencos were ubyuryod in the electromyot|rams , 
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PLATO FACILITATION OF FIM AmLYSIS IN BIOMECHANICS, David A. 
Barloi^j Stewart MarWiaraf James G, Richards , Biomechanics Labora= 
tory, Dspartmant of Phyelcal EducatlQn, University of Delaware* 

Prografflmed Logic for Automatic Teaching Operations (PLATO) was 
developed at the Univefflty of Illinois in the 1960*s, ?LATO was 
designed to provide computer^aasisted instruction (C^I) in teach- 
ing m variety of subject matters otv many campuses recently » 
Recognized as one of the leading systems at teaching by computer, 
PLATO has the capability of individually Instructing sevefal hun- 
dred students at one time while carrying on two=way comnunica* 
tions.* This system enables the student to receive visual infor- J 
mation ^n words > figures, graphs ^ pictures, and soums. PLATO 
is therefore concerned with on^llfte use of cpmputers^%^students 
to fur.ther individual learning, by teachers to 'supervise^ Instruc- 
tion, by progranuners to prepare instructional material , and by 
researchers ig study the optimization of learning* The puifpos^ 
of this study was to explore a single additional application for 
PLATO in the realm of undergraduate research projects in the 
sport science of biomechanics » More specifically, an effort was 
made to 'determine the feasibility of using PLATO in the precision 
motion analysis of high speed cinematographical data* Nineteen 
students majoring in Phyelcal Education at the University of , - 
'Delaware were assigned research projects in biomechanics utiliz'- 
ating PLATO facilitation techniques* A 16t#l Locam Camera, ope,r- 
atlng at 100 f rames /second , was used to photograph students^ in 
the performance of a selected sport skill technique , Appropriate 
cinematographic techniques and procedures were followed to enable 
the assessment of selected kinematic factors of human performance. 
Initial film measurements * Including the coordinates of 19 
segmental end points of the human body, were acquired with the 
utilization of various manual and automatic digitizers. Ten 
PLATO terminals were then used to determine centers of gravity, 
joint angles, velocities and acceleritions * In the past, one of 
the major limitations of student projeeta involving cinematography 
was the extensive amount of time required to complete the data 
analysis. The simplistic application of PLATO using tAI tefch- 
niques resulted in the following benefits i (1) accurate data \ 
reduction; (2) tremendous increase in quantity of quantified film 
data; (3) considerable decrease in overall data reduction time; 
and (4) increased eKcitement in the conduct and understanding of 
biomechanlcal research, PLATO' facilitation techniques obviously 
enhanced the quality of all research projects involving film 
analysis in biomechanics, 

■\ : ■ 



J 



David A» Barlow 
University of Delaware 
Newark, Delai^are 19 711 



April 9, 1978 
11; 15 am 



GENERATION OF HORSEPOWER BY SPRINTERS AND DISTANCE 
RUNNERS AT SLOW AND RAPID TENSION. Donald E. Campbell, 
Oregon State University, 

Horsepower of Imee flex,ion and kn^ extension of seven sprint 
trained runners and seven distance trained runners was obtained at 
60 and at 210 degrees per second by uste of an isokinetic apparatus 
to test a hypothesis that no significant clifference in horsepower 
would be manifested in sprint trained arfa endurance trained athletes 
^at either of the t,wo rates of dynamic moVement, Critical ratio t and 
correlation coefficient were used to test the hypothesis. The data^ 
establishe d that a significant difference ih horsepower existed bfe^^ 
cween the gl|^ of runners and betpWeen the rates of dynamic move- 
\ment. ^Distalce runners developed/greater horsepower at slow tension 
while sprint runners generated grelSIr horsepower at rapid tension. 
1 he groups did not maintain the same horsepower refctionship between ^ 
knee nexors and knee extensors as rate oflnovement increased. Gen- 
eration of knee extension horsepower by distance runners was more 
dependent on muscle strengch thaaon speed of movement while genera- 
tion of knee extension horsepower by sprint runners was more depen' 
dent on speed of movement than muscle strength. Sprint runners used 
_a greater percenrage of knee flexion: strength for the generation of 
horsepower than did distance runners. 
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IS RADAR A SURE TICKET TO ACCURATE BASfBALL VELOCITY RECORDipS? 
Jack A, Sanders, Indiana University (Post-doctorate) 

The purpose of this Investigation was to determine the re- 
lationship between baseball velocity recordings derived from 
film analysis, a radar gun, j ^d a laser beam apparatus. The 
subject was a member of the Indiana University varsity base- 
ball team. The first 27 of the 50 recorded throwing trials 
were filmed. Two velocity scores were determined for each 
filmed trial using a Model P-40 Recordak. One method (Film 1) 
used a time factor derived from a large ,01 second interval 
clock. The other method (Film 2) used a time factor based 
upon the camera*s frame rate indicator. A laser beam apparatus 
produced a third velocity score, Interruption of the beam by 
.the thrown ball activated a ^digital clock, 'and target impa^ct 
deactivated the cTock. The fourth velocity score was derived 
from a Speed-Gun 8 radar gun from CMI, Inc. Ba'll velocities 
from the four methods were correlated. Nineteen, trials re- 
sulted which were filmed and were also free of any instrument 
error. The correlation coefficients were as follows: Film 1 
vs Laser - ,941; Film 1 vs Radar - ,901= Film 1 vs Film 2 ^ ,924; 
Laser vs Radar - .965; -Laser vs Film 2 - .988; Radar vs Film 
2 ^ ,958. The means for the groups were 58,34 mph (Film 1); 
56.42 mph (Laser), 58,21 mph (Radar) ^ and 71,72 mph/ (Film 2). 
Laser beam scores were correlated with radar gun scores (N-42), 
and a coefficient of ,985 resulted. The means were 63,43 mph 
and 64,16 mph respectively. Coefficients which resulted from 
a comparison of sciores from 26 filmed trials with the laser 
beam values were as follows: Film 1 vs Laser ^ *935; Film 2 
vs Laser ^ ,986, The means for the groups were §3,64 mph 
(Film 1), 79,38 mph (Film 2), and 61,80 mph (Laser). The 
following conclusions were drawn relative to the findings:-- 
1. For biomechanical studies and intercol leqiate athletics, 
the best overdll method for obt§ining projectile velocities 
is the radar gun, 2. Film analysis, the laser- beam ma^^d, 
and a radar gun can pro.vide highly accurate veloci t)^^ter= 
mi nations when exact procedures are followed, 3, A coach 
can use analysii of 64 fps film to determine accurate ball 
velocities when a precise time determining instrument is 
available. Manufacturer's camera frame rate '^etti ngs may 
not be sufficiently accurate to provide valid velocity 
determinations. 
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LONGITUDINAL CHANGES IN STRIDE LENGTH AND STRIDE RATE OF CHILDREN 
RUNNING. .Shelley Ann Smithy. University of Northern Iowa, 



Since 1962 1 four girls and three boys have been filmed in an 
investigation of "Ontogenetic Developnient in Selected Motor 
Tasks" directed by Dr. Lolas E. Halverson and Dr. Mary Ann 
Roberton of the motor development and child study center in the 
Department of Physical Educa'tion and Dance at the University of 
Wiscons in^Madlson . As three=year--olds , children were added to 
the study at interva*i of approximately, three years, forming a 
set of time-lag case studies. Cinematographic running data for 
three girls and two boys from the long! tuj^^ial invesKiigatior^be- 
came the focus of the current study. The current Invest iga^fr 
identified k«y frames showing foot contact and take off during 
riinnlng strides and calculated ground contact times and stride 
times* Running velocity was the product of stride length which ^ 
was measured from the film, and stride rate^ the Inverse of , 
stride time. Analysis of the data accumulated over six to eleven 
years revealed stride rate and stride length relationships common 
to all five children. The greatest changes over time occurred in 
stride lengtii rather than stride rate, Before tlie subjects were 
nine years of age^ stride rate seemed 'to contribute more to run- 
ning velocity tiian sCrldu length. After the subjects were eleven 
years of age, stridp length appeared to ccfntribute more to run= " 
ning Hpeed Ctian stride "rate, Tlie running veloelties of the 
c ii 1 1 d run studied 1 o ng 1 1 ud 1 na 1 \ y wm r u c ompa rab 1 e Co the da t a re- 
ported in t rosH-sec tiojia 1 studies i3f children sprint running_^^^^^ 
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A COMPARISON OF MAX|MAL EXERCISE TEST P^OCOLS OF IDENTICAL 
WO^^ADS BUT VARYING OURATIQNS OF fXlfCISE STAGIS IN FEMALIS. 
Paul"^^. Fardy, St. Catherine Hospital; 
University of Wisconsin; G. David Beis 
^Hospital; Robert Johnson, Purdue University. 

Physiological responses were compared among maximal eKerclse 
test protocols of varying durations oj exercise stages. Three 
maximal treadmill test protocols wer^compared in twelve normal 
females, age, % ^ llA years; he I ghtf x ^ i64 . 6'^ ; and/ weight, ' 
^^^'^ ^^-^ subject was tested on four occasions, the - 

initial test being a pre-trial for the purpose of test familiar- 
ization and reducing anxiety. The three tests compared v^re 
assigned randomly and consisted of one, two and three minute 
exercise stages of identical workloads. Stage! was the equlva- 
^ lent of 2 METS workload and subsequent exercise stages were each 
increased by I MET. Maximal variables compared Included heart 
rate (HR) oxygen uptake (VO2) , systolic b 1 ood pressure (SBp) , 
resplrat(^y exchange ratio (R) , lactic acid (LA), physical work 
capacity (PWC) , and perceived exertion (PE) . In addition, re- 
gression eguations were developed to compare measured VO2 max to 
predicted VO2 max, utilizing age predicted maximal heart rate 
and jattained maximal heart rate, respectively, as criterion 
vari/ables. Analysis of variance s.tatlstical procedu^ were 
utilize for among group comparisons. No signiflp^t differences 
were obt^alned among test protocols in. max! ma Ut^^ SBp, 'V02, R* 
LA or^PE (p< 0,05) . Maximal PWC was s i gn 1 f .^an 1 1 y greater In 
the one and two minute protocols, FurthermorVj test time was 
significantly shorter with 1 minute stages (average time - MS 
minutes) compared to 2 minute (22,8 mli^^tes) and 3 minute (31.2 
minutes) stages.. There were no _ s I gn i f i can t differences among 
measured VO2 max/ and predicted VO2 max tests, althouqh when using 
age^. predicted ma^jmal heart rate X220-age In years) as the err- 
teflon, the predicted value was higher In every case (mean 
d i f< ^ren xa^-n O/Q compared to pred i c ted , UO2 max utiLlzIng 
attained maximal heart 'rate. Findings suggest that there are 
no significant differences in maximal physiological responses 
with test protocols of varying durations of exercise Stages, 
From a practital viewpoint, however^ testing time Is reduced^" 
significantly when utilizing shorter exercise .stages. 
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THE FUNCTION OF AGE, SEX AND BODY MASS ON DISTANCE RUNNING 
Jwes R. Morrow. Jr., Univ., of Houston; Andrew S. Jackson, 'unlv. 
of Houston; John A. B«ll, Unlv, of HouBton. 

A ■ystematic random aample of school age children (iiaa 10 
through 17) was selected from the Texas Fitness Test data- Data 
were analyzed with ANOVA and multlpie regression techniques in 
order to determine the function of ibh, .age, , and body mass upon 
distance run in nine mlnutei for aiei 10 through 12 rtid twelve 
minutes for ages 12 through 17. Results indicated that there 
was a significant sex difference with males performlni better 
than females on both runs. There was not an age effect for the 
females nine minute run while the age function for th# males 
nine minuee run was positive. Twelve minute results Indicpted a 
gignificane quadratic trend for males with a minimum at agl 
fifteen. Body mass index was then used as a oovarlate in a 
stepwise analysis to determine Its effect on performance in con- 
junction with age. In all subsamples. there was a significant 
relationship between Che body mass index and performance For 
females, age accounted for no lignlficant Increaie in variation 
The linear trend for males nine minute results and the quadratic 
trend for males twelve minute results remained significant 
(Results were different than those depicted in ttie AAHPER Youth 
Fitness Test Manual for the 600 yard walk/run teat where graphs 
indicate a positive relationship for males and only a slightly 
positive or zero refationsh'ip for females^ This probably'occurs 
because of the speed component being measured with the 600 yard 
walk/run. The negative trend for females and the quadratic ' 
trend for males on the twelve minute run identify programmatic 
concerns at the high school level of required physical educa- : 
tlon - 
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RELIABILITY AND VALIDITY OF SELECTED FIELD TESTS OP AEROBIC 
POWER IN YOUNG WOMEN, Douglai Garfield, Syracuse Unlverjlty; 
Edmund J* Burke, Ithaca Collegei Jean Tuffy, Ithaea College* 



The purpoie oi this itudy was to aaaess the reliability and val- 
idity of the 600-yard run, Q-^mlnute rum and 12^mlnute run In 
female high school students* Of the 33 Individuals who origin- 
ally volunteefed to participate In the study, 29 female high 
school studenta^wlth the followlni characterlstl^cs served as 
subjectsi age, X ^ 16*07, SD * 1*05 yearsi ht, X - 164.01, SD - 
5,64 cm; weight, X ^ 56*16, SD ^ 8.05 kg. Each subject was 
administered a 600-^yard run, 9-minute run, IZ^minute run and a 
discontinuous, progressive treadmill test of VO2 max* In an at^ 
tempt to establish the rellabillty#of the field ts^s, each 
subject was randomly assigned to one^^i^f^three group^, each re^ 
peaclng one of the three field terCs, Mean values indicated that 
the young women in the present study were well-motivated and 
above average in each^of the measures of performance as follows^ 
6^00-yard run (sec), X = 130.73, SD ^ 17*47; i-m^nute run (yds.), 
X « 1845*24, SD ^ 195.77; 12_mlnute run (yds*), X ^ 2407*31, 
SD = 238.99; VO2 max L/min, K ^ 2.34, SD « ,32. Utilising Intra- 
class correlation coefficients as Indicators of reliability, 
each fi^ld test was found to have satisfactory reliability as 
follows 600-yard run, R • *990i 9-minute run, R ^ .964; and 12- 
mlnuc^^^un, R = .927. In an attempt to assess -^he validity of 
each Meld test of aerobic power, Pearson product-moment corre^ 
lation coefficients were obtained between VO2 max ml/kg mln ^1 
and each of the field tests ap followsf 600^yard^ run, ^= .724; 
9^minute run, ^ ^ .808; 12-mlnute run, _r ^ *772. Tests of sig-- 
nlfieance were computed between these correlation coefficients; 
utilizing a method described by Hotelllng* No significant dif^ 
ference (P405) was found between correlation coefficients Indi- 
cating a similarity in the validity of each! field test of 
aerobic power. Motivating devices employed| and the importance 
of adequate motivation for validity of performance based field 
tests is discussed* It was concluded that In well motivated 
high school aged women, each field test employed was both rel- 
iable and valid* Due to its superior administrative feasibility, 
the 600-yard run is recomended as a field test of aerobic power 
for the mass testing of young women. 
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m INVISTIG^ION OF THE INTORTED U HYPOTHlStS OF WAM-UP IN COL- 
LEOE WOBffiN. Harold 1. Falls, L. Dennis Hi^hrey, and Melvln.V, 
WomtrnTg Southwest Missouri State University, 

^ Thirteei varsity athletes se^ed as subjects. Their ^an phy- 
sleal charaeteriacics were_age^ 21*6 yr; hti 166*7 cm; wti .57,7 
kgi max V02i 43,6 ml-kg-mlh | max HRi 187| and % fat: 17.5* Each 
subject co^leted a criterion^ task (CT) after ^different prior 
exerelse conditions ~ no wana-up (WU) ^d 10 mln WU that were 
adjusted in Intensity to be at 30* 40, 60, 80, and 90% of the 
difference between restj^g md HR. The CT was a 6-min bicy= 
cle ergometer ride at workloads estimated to require 105-122% of 
max V02 (fb-114%J* The workloads were individually adjusted for 
each subject and ra|iged between 1080 and 1440 kgm/min* Initial 
pedalling speed was 60 rpm. Resistance was kept constant through 
out the 6-niin period. The supramaximal load waa chosen to insurp 
that each subject could not maintain the Initial pedalling ca- 
dence for the full 6 mln but be of low enough intensity so that 
all subjects could con^lete the ride, ^o min rest seated on the 
ergometer was allowed bacween the &id of the WU and the beginning 
of the CT* Data collected were total pedal revs each 30 sec, HR, 
md V02 during the CT* Results on performance ^d ^02 are su^ 
martzed in the following table i 

_ Intensity of Wan^i^ " 

None "30% 401 60% "80% 90%~ 7 
Total Pedal ^ , . — . 

Revs, 6 mln 320*8 322,6 325,3 330,9 323,5 306*2 
Total V02 

6 min> liters 14*64 14*92 14* 77 15,41 ^' 15*68 16*08 

Performance after the "60% WU was" slgniflcantry" better than after" 
^ 90% or no TO (p=,05)* Data on HR showed a positive correlation 
between prior exercise intensity and (1) HR acceleration during 
the first two min of the CT; and (2) the final HR level reached 
during the CT, Performance during the CT (total pedal revs) gen- 
erally followed an Inverted U pattern with best performance com- 
ing after the W at 60% interisity. The higher HR and V02 at the" 
higher intensities of prior exercise (80 and 90% WU) suggest that 
performance should have been better undfr those conditions. It 
is postulated that perfo(rmance was actually lower because of gre- 
acer lactate accumulation resulting from the high intensity of 
WU, These latter data thus support a two-factor theory of WU, 
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^ST-CCHPETITIOT ILOTO lACTATE C^^NTRATIONS IN COLOGIATE 
SWMCRS* Ronald G. Knewlton, Michael N. Sawka, Daniel Mllei 
and Jerry B. CrlCE. Phys# Educ* Res, I^b. and School of Med* 

No scudy has been published i^teh quant IcaCes Che post^cofn- 
petltlon lactase concencracions of swiinmers durini a cMpetitive 
meet. The purpose of this investlgaclon was to quantltate the 
blood lactate concentratloni of trained mle swimmers during a 
competitive collegiate meet. Blood lactate was measured by an 
enzjrawtlc method on 23 subjects 5 minutes after each race event. 
Compariipns were also made with lactate concentrations deter- 
mined a£fler maximal swims without" opposition. The greatest mean 
lactate concentration of 25,7 mM was observed in' swimmers after 
competing In the ZOO^yard Individual medley. Swimmers in the 
200-yard butcerfly, back and free style events had similar mean 
blood lactate eoncentratlons^ (ranging from 16,4 ^ td 20.6 nW) , 
Swimmers In the two longest events, the SOO^yard and iQOO-yard 
free style races, had mean lactate concentrations of 1^6 and 
10.0 wM respectively, A decreased blood lactate concentration 
was noted In all swimmers competing in their third event or 
after the iOOO*yard free style race. To account for the effects 
of motivation during the competitive meet, lactate concentra- 
tions were measured two weeks prior but after noncompetitive max= 
imal effort, 100-yard and 200^-yard swims. Correlations of 
r^0.21 and r=-0,20 we^e found between swim time and lactate con*- 
eentrations for the 100 and 200* yard noncOTpetitive swims res- 
pectively, Lactite production was slightly 'greater in conjunct- 
tlon with faster/per f ormanees for the compatltlve as compared 
to the noncomprfltive 100, and 200-yard swtmi* The results from 
this study demonstrate that competitive swimming requires a 
large participation from anaerobic metabolism. Competition was 
foun# to increase lactate concentrations and improve swim perfor- 
mance , - 
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EFFECTS OF TWO LEVELS OF PHYSICAL TRAINING TNTENSITY ON SELECTED 
MEASURES OF CENTRAL CIRCULATORY AND METABOLIC CAPACITIES IN 8-11 
-YEAR OLD BOYS. Wllllaffl F. Riner, Kirk J. Cureton and Richard A. 
BolleaUj Physical Fitness Research Laboratory, UniversiEy of 
Illlnolp at Urbana-Champaign. 

_ i . ' 

The ^purpose of this study was to investigate the effects of 
five weeks of continuous running training at two different levels 
of intensity on the central circulatory (cardiac output and 
associated variables) and metabolic capacities (o^gen uptake and 
associated Variables) of fifteen 8^11 year old boys. Pre- 
training maximal oxygen uptake values were used to establish 
individual running spee^|pcorresponding to either 701 or 80% max 
VO2. Eight additional subjects volunteered to serve as non- 
training controls for the study. Training was carried out four 
times per week with the distance run increasing from 2.5 kilo- 
meters per day in the first week to 3.80 kilometers per day the 
final week, Maximal and submaximal treadmill walking and running 
tests were used to evaluate circulorespiratory and central 
circulatory function. Analysis of covariance revealed significant 
increases (p < ,05) in max VO., (ml/kg BW ' mln) among the'three 
groups only during the treadmill walking te.^^ A Priori 
orthogonal comparisons showed this difference to \be' bitween the 
combined training groups and the control group. A significant 
decrease was found in tnaximal respiratory exchange ratios of. the 
training groups compared to the control group ^ A significant 
decrease pccurred with training in submaximal heart .rate at a 
given work load only during treadmill rur\ning. The training 
groups showed significant decreases in submaximal rmp-^^^^^ry 
exchange ratios and ventilation equivalents during a given 
treadmill walking load. Significant performance related changes 
were shown by an increased -total treadn^ir walking time and 
decreased elapsed tiine for the 2.5 kilometer run for the 
combined training groups compared to the control group. It was 
concluded that the five week training program at an intensity of 
appropmately 702 or 80% max VO2 was generally not sufficient ,to 
produce improvement in either circulorespiratory or central 
circlilatory function in 8-11 year old boys. However, Improved 
endurance performance was observed following the tralnln| program. 
Physical 'training at^an intensity equivalent to 801 max VO2 did 
not alter cardiorespiratory function or physical performance by 
a magnitude significantly different from that observed in the 70% 
max VO.-; intensity group. 

" ^ I 
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CARDIO-RESPlRATORY AND PERCEPTUAL RECOVERY FROM A MARATHON RUN 



B, J. Noble, C, Maresh, Allison and A. Drash 
University of Wyoming, Laramie, Wyoming and University of 
Plttsburg'h, Pittsburgh, Pennsylvania 

Six male runners (21-42 years) were examined' before and after 
running the 1976 'Boston Marathon to provide data concerning the 
cardio-reMlracory and percg|)tual recovery from the performance. 
Treadmil^^uns 5 30 minutes Mn duration, were administered 1 week 
prior to the marathon and 2^, 6-7 afid 13-15 days following,^ 
Treadmill speed was held constant and based on each runners 
planned race pace. Maximal performance data were collected 1 
week before and 2 weeks after the race. Data were analyzed usin 
a 2 way ANOVA (4 data collection periods and 3 eKercise time 
points - 5, 15 and 30 minutes) and "t" tests. Ve, perceived 
exertioif^CRPE) and VOg showed significant changes during the 
30 minute runs. Ve was higher 2-^3 days after the race and 6-7 
days following but not 13^15 days. VO2 (1/mln) was decreased 
13-15 days following thiVmarathon. No significant changes were 
observed in the maximal data^ l.e, run timei VO2 Max, HR Max 
and Max* Also, HR, BP, lactate, pyruvate, lactate/pyruvate 
and RQ were not significantly altered at any time following the 
race' It was concluded chat Increases In RPE and Ve reflect the 
muscular discomfort experienced up to 1 week post-race. Also, 
cardio-respiratory efficiency does not appear to limit per- 
formance capacity following a marathon. 
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PULMONARY CHANGES DURING MARATHON TRAINING: A LONGITUDINAL STUD^ 
D.A. Kauftnann and E.W. Swenson, College of Physical Education, 
Health, and Recreation^ University h£ Florida. 

^ The purposes of this study were 1) to confirm whether * there 
were any differenceHg between observe4, scores and predicted scores 
based on age, height and sex in forced vital capacidy (FVC) , one- 
second forced eKplTatory volume (FEV^q), FEV^ q/FVC ratio/ 
functional residual capacity (FRC) , total lung'capacity. (TLC) , 
FRC/TLC racio, ^residual volume (RV) , RV/TLC ratio, diffusing 
capacity of Lungs for carbon monoxide (D^q) , alveolar-capillary 
pernieabllity (k^^^p add alveolar volume {V~^) for two middle-aged 
men who trained for and competed In three annual 26,2 mile"- mara- 
thon races, and 2) to determine the magnitude and direction of 
changes in the observed scores for the three annual tests. The 
subjects, nonsmoking males, trained from 45 to 70 miles per week 
for 52 weeks during the three^year period, in the week after 
their annual marathon run they were^measured in the above pulmo= 
nary variables. For the three-year period of training, subject 
A improved five pulmonary variables (TLC, FRC, FrtC/TLC ratio, D^.^,, 
and kj^^) and had small decreases in function of the other six 
variables. Likewise, subject R ifflproved* Ehree pulmonary vari^ 
abltis (FRC, FRC/TLC ratio and k^^) and had small decreases In 
function of the oElu^r eight variables. Alsthough statistical^ 
Inferences t rom tliese daca cannot be drawn, these resul ts /iugges t 
tha t ■ ma ra thon training may be able to inhibit the deterldVat ion 
of pulmonary function as predicted from regression with age in 
normal Hubiocts^ . . ' _ 



r 
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RESFffiATCRY AI© mTABOLlC ^PTATimS TO REPEATED "BOUTS OF PRO* 
LOTSED^ BCERClSEp Mlehaal N» Sawka, Rpnald G, Knowlteri^ and Jmvty 
Is CrltE, Physical Edueatlon Resesrch LabormCoty and School^ of 
Itedlcine, Southern XlllQOli Unlvtrslty at Carbondale, 

The purpoie of thli InvesClgaclon was co sonpare two boucs of 
prolonged (80 mln) submaxlfnal (70% VOg max) treadmtll running ^ 
spaced by a 90 minute rest for the effects of an endogenous hea^ 
load on the resplracory lind metabolic adaptations of seven aero^ 
bicMlly trained (5 nax 66 ml/kg) runners* All respiratory 
data was masured by open circuit spirofnetry. 'Blood lactate was 
measured by an enzymatic Cechnique and acid^base data by the 
Astrup equilibration method » Rectal temperature was continually 
monitored by a te le thermometer . Nflther ventilation, Ve/W^, or y 
oxygen uptake stgnif leant ly changed durlAg (trend analysis) or ^, 
between (de^ndent test) the two prolonged runs* During the 
second run, resptratpry exchange ratios (R) werd lower (P<0.05) 
sXhan R values obtained at equal time Intervals* di the initial 
riin, '^ygen pulse was ^ lower at 65 mln (F^O-OS) and 70 mln 
(P«SP»05) of the second run, A constant mean blood lactate con* 
centr^tibn approximating 2*8 mM was observed throughout both 
rune, 1^ increased hypocapnia (F^0*05) was measured throughout: 
the secoE^ run when compared to the Xnit^al run, pH was also 
higher (? CpAO) at the 80 min measurement of the. second run* No 
differenceb were observe d for PCOgi HCQ^p or base excess during 
or betweanlthe two runs, Rectai temperature (Tr) increased' lin* 
early throyghout both runs with cerminal valqes of 39.7^C and 
40,3 C reslectively. With the exception of Che 5 mln tneasure- 
ment Tr wai constantly higher (P< 0,05) by approximately 0,6°C " . 
during ther second run, ^ It was conceded that trained runners 
can mainCfiin nprmal respiratpry and metabolic adaptations to ex^ 
ercise detpit^ the presence of a severe endogenous ^ihermal load, ' 
The increased alkalosis and hypocapnia were concluded to be re^ 
sultant frmii the increased core temperature exerting an increased 
venCilatory\drive * • . 



Michael N, Sawka 

Wright State University Med, School 

Rm, 054 Bioscience Phase II 
Dayton Ohio 



April 9, 1978 
2:30 pm 



90 



' ■ X ' . . * ' ■ ^' - 

CHANGES mj02-m AND RUNNING PERFORflANCE WITH TRAINING. ^ - 
' C. Foster/ J. T. Daniers and _R. A, Yarbrough, Department ^ 
of Health, Physical Education and Recreation^s University of \{ 
Texas at AuAin, Austin, Texas. 

This study jg/as -yndertaken to dete^iine the^ response of ^^Opmax 
<and of running performance (880 yards and 2 miles) to the , onset 
of training In untritned individuals and to an increase in the"^ ^ 
volume and intensity of training in well trained individuals. In 
series A, t02max and performances . of 12 previously; untrained 

^individuals w%re determined beftfre and^after 4 and^S weel^s of , 
.training. In series B, performances, VOp .max and VOgSubmax of 
previously well trarf^d runners were detemnrted 'before and - 

f ^fter 4 and 8 weeks of intensified training, fn series Wo 

- max Increased .during th# first 4 weeks of training but failed to 
indreaffe"fur(ther even in. the presence of nn Increased tra\n1ng 
.load (50 total miles .foj th^ first 4 weeks,, 80 total miles for 
the -second 4 weeks). Running performa'nce improve'd throughout 

^, the training period. In series B^, neitfier JOgmax nor ^OpSubmax 
chajiiSedHn response to greatly intensified training. Runninn^ 
performance improved throughout the experimental periods The 

J remits Indicate that not all of the Jmprovement in running 
gerformance subsequent to training Is attrlbu^table to changes in 
V02max. Further, the results indicated that changes in running 
economy ^re not f likely explanatioPi for performance improve- 

^ment amorig previously well trained runners. It 1s suggested that 
physiological adaptation's "not integrated in tfie test of ^Ogmax 
.might contribute to training induced improvemetits in, running ^ 
performance. The resulf^also have significant Implications 
rGgaVding the interpretation of the efficacy of various, trainincj 
methods. ' ^ \ > m-- 

* 
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IFFECTS OF AN mPOSED MYOTATtC STRETCH ON SERIAL TO- 
METRIC OONTRAC^^ONS.m tRAmED AND UNTRAINED MEN. ^ 
^ Ga^ Kamen, Unjvergityr of Massachusetts, Amherat. 

Previous investigations ha^e indicated that maximai voluntary con^ 
tractions performed witfi an imposed myotatic stretch on the contrac- 
ting Umb result in an increase in tension during the^stretch above ttie 
level normally pbssible du^g a maxinial voluntary'cohtraction. 
Based on ttae findings, a study was conducted to determine whether ' 
high^ ^nd low- sirength majes woul^ shQw different infereases during 
the imposed stretch, and whether these. increasas wouici be maintain- 
ed during a fatigue regimen* Each subject's knee extensor strength ' 
" was measured at 145 ^nd 130 degrees of knee extension, FoUowing 
this, the impos^ed myotatic stretch treatment was. given during which 
the subject began contracting isometrically at 14S degrees. After 
two seconds,%a constant torque motor delivered a l^second stretch to 
pull the Umb back w\M degrees of extension where the subject maj,n- 
tained^e contraction for two spconds. Finally, each individual per- 
fofmecf a series of thi^rly. maximal isonietric contractions (5-second 
contr^ciion, lO^second rest). On one ot the two test days, atr-im^ 
posed ttretch was delivered during each contraction. The exact 
number of trials to be perfomied was not 4isclosed to the Subject, * 
Hut he was to*td that only two remained after completing 28 trials/ 
Results showed that both groups exhibited signifi^cant increases in ^ 
streni^tli^f approximately \Kfk during the imposed stretch, A simi- 
lar jump in -tension was seen during each trial of thi fatigue series 
u^ng an imposed stretph. In addition, although both Rroups showed 
an Increase in strength on trials 29 and 30, this increase was about 
twice as lai^fo for the highLstrength subjects, than for the low- 
strength group^ Analysis of recovery trials indicated that 10 minutes 
was suffjcient time to effect a 90% recovery in strength for both 
gipups. It was concluded that stretching a limb during a maxinial 
J^metric contraction results in an enhancement of tension output, 
a "supramaximal" contraction. This increased tension is maintained 
during ai fatigue regimt?iu * j 
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^ . ■■ ASSTRACT - ^ ; 

X MOTOR DEVELoJmeNT OF THE INFANT MENTALLY^ RETARDED . 
David M, Auxtmr, Slippery Roc]< State College, ^ 

r^e purpose of t^ls study was to determine the Bf^cacy of 
instructional px^ceBtires for faatlitating €hB rate' of motor 
development of an i^ant with DoLn*s Syndrome The 
^ . instruction was in conformance ifith P,l: 94-142 Individual 
. Education Program. (I,E.P%)^ The subject ^for this study was 
a SIX r^nth old child who was diagnoBe^ as Down* s Syndrome 
by medical personnel. The^initial level of motor ^ per forman 
was age 2 months as measured by the Bayley Motor Devmiopr^nt 
'Scal^,^ The motor development quotient of the child at ^ 

inception of^ the program, was ,33. Intensive programming was 
.-^conducted through task analytical^ procedures of each develop- 
mentafl task on the scale X^hifh related to upright Jocomot ion. 
The present levels of edycat^onal performance werm determined 
on each specific task on\the scale. Shor\ term instructional 
objectives were then postulated to extend present levels of 
^^^crational performance; thus, on going assAsment of 'short 
^^m instructional objectives (STIO's) atcafned enabled - 
stringent monitoring of projected develofment of the child. 
The^- program was conducted 43 minutes per week ^ The parent 
HMs trai n ed in ea ch session- to exten d/the program intc/ the 
home to achieve target ohjethves each week. The program 
continued until the child could walk^ alone' and demonstrated 
mo to r ^ bo ha vi or conf^ens urate of a 15 mnntH old no rma 1 -child. 
Pre and post test hevelopmentaJi quotients were comparf5d to 
determine the -influence of program intervention on the rat 6 
o r mo to r d e ve 1 opme nt . The data indicated that t h e wa S/ ' 
^-'acilitation^ of the development of the child as a resii4-r-of 
r^rogram intervention with the Individual Education Program' 
(I.E. P.) ^n^truction^l procedurds in the amount of 9^% as 
expressed by the comparison of developmenta [ guotiarfts 'prior 
and subsequent to the 17 month treatrmnt program, was 
concluded^ that iihe instructional procedures incorporated in 
the I.E.P, of P.k 94-142 can increase ^^the ^te of 
deyelopment^ of mndicnpped infants. It i^ds also concluded 
that- thrc^cjh such imp lamentation p'noce^Uros of keeping 



accurate' records of present ^ll^^^^ of^educational performanc 

' tWi 

^tive tor conducting .programs which inaredFi 
the rate of davoJopmeni of handicapped rhildren- 



It was possible to communioatm to ..parents training procedures ^ A 
wh i ch are e ffi^c t i ve to r uondnc t i n et n f-ru-r r.o me ufh u-h ^ ,^ f ^ i / ^ 
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THI RELATIONSHIP BETWEQ^ SELECTS PERCEPTUM.^MOTOR TESTS MD 
MEASURm INTELLIGENCE 0¥ TRAINABLE MENTALLY RETARDiB CHILDRM, 
Robert E, 'Kraft, University of Dela^^are* 

' i ^ * - 

The purpose of the itudy was to determihe the relatlenship 

between selected perceptual-i^ror Casks and the meaaured 
iniiBlligpnce jpf trainable mBntaT.ly retarded children* ^Five 
tests of perdeptual^ocor ability were compared with different 
levels of Intelligence ainong 32 trainable retarded children* 
The selected tests included the f igure^ground perception, 
kinesthesia, and ^tanding balance with and without eyes from 
the Ayres ' Southefa California Sensory Integration Tjgsts , .and 
thai imitation of movements and visual achievement forms f ron0 
the Purdue P^r^e^tu^-Mot-or^ Survey , Children* were grouped' into 
intellig^ce categories based upon the Wechsler I n t elligenee 
Sca^e for Children . ^ ^ 

The f igure^grdund perception test ^was designed to determine 
defic-its in visual . perception. The i^inesthesia test was 
intended to measur'e the capaa^ty to perceive joint position 
and movement with vision occluded.. The iinltafcion of movement 
atttopted to measure neuromuscular control and, translation of 
visual cues in-to movement, Th^visual achiev^ent test 
i determir^^d form perceptioii and spatial and constructional 
judgments* . , j 

-4lesults of repeated measure^ analysis of variatt^ce reve^aled 
the following findings^ \ - 

1, The .higher, int^l-ligenee group achieved greater scores in 
the visual achievement forms test at the' .01 Ifvel and in the 
fXgure*-g round percep^rin test at the *05 level* ^ - 
M Results were non^signif idant when 'comparing intelligence 
categorffes with kinesthesia,, standing balance with and without 
eyeSs and imitation of mov^^ts* 

Within the limitations of. the study, it appear's that a, 
positive relationj^hip exists between visual form perception, 
figure-aground perception and intelligence of ^trainable mentally 
retarded children, 
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AN APPRQACH TO MAlNSTRfMiNG THE HANDICAPPED CHILD WITH THE 
'NON-tWroiCAPPED CHII^. mchael A. Orfitelli, St. Ambrose 
College. V , 

; A comparison of the^phys lea 1 growth measurements ^ motor 
.skill abilities, ara^ocial mat^rlEy age equivalency of 
normal, learning disabled^ educable mentally 4iandiitapped, ' 
and Erainable menc^ly handicapped children was ^vestigated 
and trea^ted both statistically and graphically cofdetirmine 
similarities and/or differences in the groups. Post-tests 
in physical growch measurements, motor skill abilitieSj^ and 
social macurity age equivalency were administered to each of ^ 
the groups attending public schools and participatin.g in a 
phys leal edudation program. ^The s tatistical results 
indicated thac the grbups were significantly differea^ in 
most physical J mo tor, and social measurements; and thas 
the. differences seeirjed greater when the learning difficulties 
of the groups increased. However , graphic analysis indicated 
that certain individuals within each of the groups showed 
some similarities co their peers in Che other groups toward ■ 
d^^velopment^ In cone lus ion , ^ased upon a graphic analysis , 
mains treaming certain handicapped Qhildren with non= 
handicapped children can be accomplished for a variety of 
mot or accivities, . ; . ' ■ 
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THE EFFECTS OP NEUTRAL, LIGHT,. NOISE AND EXERCISE STIMULI ON , 
ACTIVITY LEVEL AND LEARNING, By >HGH AND LOW ACTIVE LEARNING 
DISABLED CHILDREN/ Carol G\ Chasey, Executive Director, Northern 
VirgirLia Regiona^T Education Service Agency 

Hyperactivity has becc^e a focal characteristic of research ^ 
relating to handicapped cNildY'en. Because it seriously interferes 
with learning, recent literature suggests that hyperactivity is 
the mast detrimental characteristio a" learning'disabled child 
exKlbits* The purpose of this study was to investigate the 
effects oh .learning scores "and activity level ^of, four conditions: 
(Ij neutral stimulation, (2.) light stimuliLtion ; (3) sound stimu- 
lation* and' {4j pretask exercise. stiTiiulation^ -Subjects wfira. 
initially classified high or low active as the "re^Sult of baseline 
activity measures monitored on three separate days. Activity 
l-evels were measured by an ultrasonic motion detector, learnfng 
by scores on modff ications of the Reitan Neuropsychological T^&t^^^^ 
Battery. Two-way analyses of variance (baseline activity level x 
treatment) yielded no significant differences across experimental 
conditions, for either activity level or learning.. K^wgve*% ^ _ - 
moderately negative correlation between experimental ac^Hvity 
level and learning resulted during condition 1 (neutr^ stimu- 
lation), a moderately positive correlation occured duning 
condition 2 (Itght stimulation), a significantly' negative corre- 
lation occured during condition 3 (sdund stimulation), and a low 
negative correlation occured during condition 4 (pretask exer- 
cise), suggesting that there is not an Invarllte relationship 
between activity level and learning. * ^ 
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' CHANGES 1N URPER EXTREMITY RANGE OF MOTION AND EFF I CtHENC^^J' 
MUtTlPL^ SCLEROSIS FAXI ENTS. DUE TO WATER ACTIVITY. Pamela oftihie 
V^as'hington State University, Pullman, Wash i ngtorti^ 

The/^urppses Q*f th©_*study were (1) to determi ne^u^p^rovement' 
in th^ Irnear range' of" mot ion of the shoulder, e 1 bow and wr i S t 
- after a fort-y^frve ^minute period of wa ter *ac t i v it 1 es and (2) m 
-determine if the ifiovement became more effective,' 

The test used was an overhand throw with -a thirteen inch ball 
The subjects were a ] 1 owed p ract 1 ce thrdws before the pre-water 
te^sts, THe two females had two'pre and 'two post tests while the 
■male had one of/eaph. 

; - The subjecl^ we^e filmed with a Ld^ Cam C^ra imfnedlately 
preceding and /fo 1 1 ow i ng thfeir normal aquatic programs. * 
A pre] Imidary- analysis' us ing f i 1 m^ t f ac i rigs o f 1 he ball from 
the beginning of^he power phase through the balPs flight was 
dome (l) to determine if there were changes in ball velocity and 
(2) to determine the average force ^ the throw. Velocity and 
average force were detiermined by measuring vertical and horizon- 
tal displacements during the power phase and during the flight 
of the ball p. The vq^locicy and average force were compured using 
the 5 tandard^ mot ion formi^las. The filmVwas digitized using a 
Graphic Tablet and Computations W^ere dofte on a Hewlett Packard 
2SCalculator. ^ " 

The results sKow^d that the average force increased by an 
^ayera^e of 0.5365 pounds (2/^35 Newtons). the ho r I zon tal velo= 
city of the ball Increased by an average of 6.0706 feet/second. 
Average^ changes jn range of motion in-in^ches were: shoulder" 
h = -0.0321 , v ^ 3^5112; elbow h ^ 2.0^78, v ^ 3 5964- wrist 
h 1 .0070, V ^ 6.3085. ^ " ' " 

It can be c^^clpded that, except for the horizontal motion of 
the shoulder,^ rang^^J^ mot i on\ force production, and horizontal 
ball velocity irlcreased. The specific reasons for the improve- 
ment cannot be attributed to .the water activities alone,. Other 
possible causes i nc*l ude ^ Hav^.thorne Effect and water tempe ra^tyre , 
Further research couid provide ^mo re definitive reasons as to 
the benefits of water activities for Multiple Sclerosis patients; 
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THE EFFECTS OF VARYING TYFES OF REINFORCEi^T ON GROSS MtOR 
SKILL LE^ING RSTHTTION IN TRAINABLE MENTM.LY RET^m BOYS. 
Fred K. Schack, George Haion Uni'^ergityp , 

The gubjecti of this study ranged In age from 14 to 17 and In 
IQ from 25 to 39. The5^ partlelpated in, the two groea Mtor aetl* 
vltles of bean=bag thTOwlng and ring cosiing^ Each skill was 
presented twice a day/ once in the aomlng and once in the after- 
noon , for twelve day^. The multielment baseline design was used 
to. analyze perforraa^ce. Under this design four different treat^ 
ment conditions we^ applied each day in an alternating sequence 
such that each treatment wai presented only once per day. Each 
treatment w\s presented a total of six times per skill* The 
findings Indicated that the , overall treatment order for both 
skills j from- the highest to the lowest rknked, wasi Social plus 
Token Reinforcement, S^dcial Reinforcement, Token^ Reinforcement , 
and Instruction ottly. Although leaamlng did -not seem to occur 
since there was no intrease in response consistency , It was coti* 
eluded that the subjects maintalnea^-^^^lr highest motor response 
consirtfency under the effect of Social plus Token Reinforcement* 
It wai also concluded thafthe multielement baseline design ap= 
pears to have a ilgni^icant potential for research with a limited 
number of inititutidii4li^ed mentally retarded subjects s (1) It 
allows for constant changing tef ^the independent variable, hence 
the more believable the experimental control over the dependent 
conditions. (2) It may reduce by 2/3 the tliite necessary to coti^^ 
duct behavioral Investigations by the two other prominent , 
methods, the multiple baseline design and the reversal design. 
Sincere appreciation must go to Dr. Terry Ryan, Cuyahoga County 
Schools j Ohio for his time and assistance In the conduct o'f this 
study, 
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THREE PROCEDURES FOR DETERMIfnfjG REACTIOfl TlflES. AND RELIABILITIES 
OF TRAINABLE MENTALLY RETARDED, Paul R. Surburg/ The Uni versi ty 
of liest Flofida. " / ' 

The purposes of this study were to'neasure by three methods 
reaction times of the trainabTe mentally re|arded and to ^ 
determine reliability coefficients by alter|at8 procedures, ^ 
Subjects^ were 35 trainable mentatly retarded students from the 
Petree School in Pensacola, Florida. Intelligence quotients 
ranged from 33 - 62 (f1=45) ;'chronolog1cal age ranged from 9 = 1-9 
(M-14).- Subjects had good vision and were free of physical 
defects which might impede perflrmance. ■ Reaction time was 
measured from the onset of a light stfmulus until a microswitch 
*was activated. Microswltchjs \^re activated in the followina 
ways: (1) depressing or (2) releasing/panel mounted mi crobuttons 
pr (3) depressing a hand held microbuttpn.^ twenty trials with a 
one minute rest between trials ID and if constituted a testina 
feession. Four sessions were allocated for each type of micro- 
button, Xo^eliminatf the practice ' effect a Latin square method 
of testing was utilized. Reliabilities were calculated by the 
following methods: intraclass correlation, test-^test correla- 
tion and split-half method, Hithin the 1 im1 tation^ of tins.studv 
the following conclusions were derived: (1) reliability " 
coefficients were low and caution should be exerciSGd concerninn 
subsequent analyses (2) no onre method of;measuring reaction time 
was superior in eliciting higher re1 iabi ii ti es (3) the three 
procedures for calculating reliability coefficients yiGlded. 
markedly different values. Intraclass correlation coefficients 
were lower than the test-retost correlation coefficients. ^ 
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A KINEMATIC" ANALYSIS OF RUNNIITC PATTERNS OF JffiNTAtLY RETARDED 
AND NORMAL BOYS, Dianna 1/ O'Bsien and Larry A. Good, 
Southern Illinois University ^at Carbondale. ^ 

It was the purpose of '*this study to measure ie^ibted klne-y 
maMc factors of runnipg m^goloid and normal boys, ^ub-Broblem 
I was con&tructed^ to compare (t test) the Cvo groups for the 
factors of avenge horizdntal -velocity , stride rate, stride 
length, elbow flexion, knee flexion, trunk lean, walk/run velo= 
city, support time, a.iW^nonsupport''tlm.e , Sub-Problem II was 
designed to determine the Relationship (Pearson product moment 
eorrelatlQn coefficient) between average horiaoncal velocity, 
stride rate^ stride length, ^Ibow fleKion, knee flexion, trunk 
lean, walk/run velocity, support tlme^ non^pport time, and leg 
length. The researcher chose 05^ as the level of significance 
Cinematographic data was obtained for the six mongoloid and six 
normal subjects. The kinematic, analysis was limited to the 
phases of running which depicted the running boys in the posi- 
tions of (1) foot^strike, (2) foot-plant, (3) mld^support, 
(4) take-off, (5) follow- through cbmpletion, (6) forward swing 
completion, (7) foot descent 'mld-polnt , and (8) foot-#trike. 
The conclusions were: Sub-Problem I - The mongoloid boys were 
significantly different from the normal boys in the factors o^ 
average horlgontal velocity, stride lengtli, stride rate, elbow 
fleKion, knee fiexion, walk/run velocity, and support time, 
The mongoloid boys were not signif Iclnt ly different from the 
normal boys' in trunk lean or nonsupport time* Sub-Problem II - 
There were significant correlations for the relatiohship of 
average horizontal velocity and stride length for the mongoloid 
,boys and the. normal boys. There also'were significant correla- 
tions between average 'horizontal velocity and support time for 
the running normal boyfe. 
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A Comparlian of^Asthmatic and ^n»Asthmatic^ Oilldr^n on 
Measure»f Self-Concept and A^titudei Toward PhyEigal 
Eduaatio^. J.Rai^ RouCon and Claudine Sherrill, Texas 
Woman ' i University* 

4 

this investigation esfamined differencei be tween/afthma tic 
(N^50) and non-asthmatic (N^ 741) children on self-concept 
and attitudes toward physical education. ^re& Instruments, 
The Way a Jeel^About Myself Self<oncepc Scale, the 
Children's Attitude Inventory Toward Physical Education, and 
the Game of Pairs (a paired comparison inventoi;^ of >gchobl 
subjects), were administered to the 'fourth, fifth,^(and' sixth 
grade children 'at three of the seven elementary soffool* in 
the Denton, Texas, Independent School District. AfethMtic 
and non-asthmatic children demonstvated no significant* 
differences on the measures of sebf-concept and attitudes 
toward physical education. ^ It was noted that both groups 
^expressed favorable attitudes toward phyaical ^ucation 
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MS IFi^CTS OF EXERCISE ON SSnUIi LIPIDS LIPOPBDIEIKS IK > 

GiwiM f -hGEQ B TO*10 ffirJJ, Thomas B* Gilliam^ Thm Univerk^ty of 
Michigan; U&r^ Burke, The University of lilchi^ii* 

/ . - ' ■ 

^a.ef^i^te of a^phy^iical* activity progrmn on ^erum lifftds 
and lipoproteins as coronary heart' disease (CW) ri%k factors , 
v/ere assessed in fourteen girls ranging in ages €rom 8 to 10 
years, post--etbsotptive biood samples"^ere"-assayed for 
'Ghoiesterolj trigiycerides , high density lipoproteih-cholesterol 
(HDL-C) .and 'lipoprotein phenotypes before and f&llov?ing the *^ 
.tr&ining period,, in addition each child received a dengio'metric . 
determination o£ her body composition before and after the / 
physiftal activity period. The physical activity program ' 
consisted of 4p minutos of esserc \se ^5 ti^os per waek fcr sijr 
\mmitBV slgnifisant aitr5rences^^mro"oBs 

on cholesterol an^-triglyceride levels, HDL-C values one day^ 
after the activity period vms slghif fcantly (p < .05) Kigher 
compared to baseline vrlues (36.4 mg^ vs 30 mgC,) . Th%.HDL=Ci 
cholesterol ratio one day after eMercise was also significantly 
higher than the baseline ratio ^d the ratio nine days after the 
exercise period. Three children were classified as having Type 
IV hyperlipoproteinemia before training. After training this 
abnormal lipoprotein pattern in tv/o of tiiese throe children 
disappeared. in addition. Body composition an£.lysis indicated 
, significant changes in height/ T/eight/ and lean ^body v;eight, it 
v/as concluded that^hysifcal activity had a sigriificant "effect in 
raising HDL-C valuos in thr^ youn% giils. Furtherfore^ it 
appears thr.t or:orciae may play a significant , role in reducing 
elevated triglycerides in children. 
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METABOLIC ^^ND CARDIAC QUTPU^QIPPERENCES IN. MALES AND 
FEMALES D^^NG. MILD C^CLE ERGOreTER ^XERCISE - Patty . 
Freedson, rector ^Li Katch/ S^tar>--S^^ay , University of 
Michigap- ' ^ - "n ^ - 

^ To study sex cliff'e^ncas in me tabolic and hem©^^' "" 
^dyjiamic re^sp^qnses to sub^jnaKimum^^ercise^/ eight ^male 
a^d eight female subjects were matched on max VO2 
(I'mi.n-^and ml ^Icg^l .min-1). : ' Eacri subject performed 
one eight minute sub^maxiniLim cycla ergoTneter test at 
35 p6-rtent Q*f ^ max V02'^^*( 300 kgm ^ mih^ £) At"steady/^ ^ 
state VO2 (0.96 l-min-l) cardiac output Was determined 
by a CO2 rebreathi^ng technique. Results indicated^no ^ 
significant differences in min=byTmin gross , ot net 
VO2 between the sexes. ^Significaat differences 
(p <.05) im cardiac output (males 1.75 l^min^l lower) 
stroke volume (males 17.2 ml-beat-l^ lower) and (a^v) ' 
O2 difference (males 2,01 volume ^percent higher) were ^ 
observed. . When^ expressed independent of differences^ 
in lean b^bdy weight the above " di ff^rencas were no ^ 
longer ^tatiatically , significant . Saf specific " ' 
differences xn muscle masa and blood v^isco.iti ar^ 
l^^tt " P^^^iW^ mechanisms for exerci^^ bi^od 
flow diffej:enc ^ between males and £emalea"at 
constant load sub-maximum vo.. " --^^^^-^ at 
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THE EFFECT OF BLOOD INF^USION,liPON ENDURANCE CAPACITY AND RATINGS 
OF/ERCEIVED EXERTION. ' Melvin H. Wi niams * .D. , Old Dominion 
Universityi Mary -Lindhjem, Old Dominion Universityi Rudolf 
Schuiterj Norfolk » Virgjn^^^" 

) The pur^pose of this investigation was' to study the effect of ^ 
blood infusion upon maximal endurance capacity and ratings of^ 
perceived exert^n (RPE)* Sixteen long-distance hunnefs, 13 of 
whom were marathoners* undertook fbur trials (T1-T4) of a tread- 
mill run to exhaustion oy6r a five week period* Criterioryf 
measures were time-to exhaustion (TE) and RPE during BBChRC 
Data on Hb, Hct and -RBCs wer^ col lected prior.to each/tri^l. 
'Based on T£ at^Tl, Ss were ^atchecT and assigned to fithef ^the 
* experimenta? (E) or control (C) group. One week after Tlj/air^ 
Ss^ had 460 ml bloodTwithdrav^n* Tf was undertaken 2 weeks post- 
withdrawali One week after T2* or 21 days postwithdrawa] , the € 
group was infused with their own RBCs while the*C group received 
460 ml normil saline* T3 was taken 2 hours postinfusion and T4 
one week later, Th€ results of ^e factorial repeated measures 
ANQVA revealed no significant differences (p< .05) between- 
' groups for either TE or RPE* even though ^e Hb level for the E 
group was significantly higher (p< *011 than, the C group at T3 
*and T4. 
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EFFECTS OF SEVHRH PRIOR ExfeRClKE ON ASSESSMENT OF MAXIMAI 
OXYGEN UPTAKE DURING Q^E VERSUS TWO=LEGGED CYCLING. Bryant , A 
^ Stamford, Arthur Weltnuin, ftpbert J, Moffatt^ and Chnrles Futcu 
(Jniversitv ol \:nuLsv illo. x 

^ ^ ■ " / , ' . 

Phyj^iolo^icai rosponBOS to cunHocuclve (snparafod by seven ^ 
mln) ^oritiniious typo one and two-legged nmKimal oxygnn\iptake 
(Va2max) tests have been studied on eleven Mle subjects, nne= 
^legged cycling* t^sts were rnndurted as eTither two consecutive 
right (R) leg-ec! tests or a ieft'(L) legged test f preceeding a 
R= Measured v^^riables included VO2. performance t ime r^pira- 
tpry exchange ratio (^), blood lactate (HLai^ ccnic ent rat inn' 
Care temperature (T,. ) , heart rate (HR) , cardiac output ((|) ' 
stroke volume (SV),^and A-VO7 difference. VO^max and per-' 
formanre cLme^wery s ign i f lean 1 1 y (P< .05) jeduced from T^ to 
12 in c^y-Jeg-ed cycling. , No reductitymR in *C^02i^ax were found ^ 
from Ti to T2 in either one-legged series. Performanre time 
was significantly <P 05) reduced in T2 of eacl one-legged 
series^ however, 'no d if fMrences .were found between T9 tests 
Results Indicated that severe prior exerc ise may affect two- 
legged cycling differently f^:)ra. one- 1 egged cvcling. In " ' 
addition, limiting factors associated with per formance 'in ^ 
series F-H ami R-R t^xerted similar^f luence^in spitt of the^ 
variation in prococoU^ Uin accumaflPPinn and 6 were discussed 
as potential limiting factors/ 
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PHYSIOLOGICAL Am PSYCHO^PHYSICAL ALTERATIONS CONSEQUENT TO M 
AEROBIC DA^CE PR0GRAf4 FOR WOiMEN. Kathleen A. Rockefeller, . 
Coli^bia University; Edmund J, Burke, Ithaca College. ' \ 

The purpoBe of this study was to determine; (l3 the energy 
cost and (2) the psycho-physical and physiological ' effects of an 
aerotlc dance proeram in young women. Twenty=one cdllege-=age 
women participated hQ min per; day , 3 days per week, for"a lO-^veek 
training period. Each work session included a five min warm-up 
period, a W min stimulus period (includinG walk-runs) and a 
five min cool=down period. During the la^t h weeks of the ^^'^ 
training period, the following parameteris we^e 'monitored_in 6 
of the sTlbJeets during two consecutive sessions..:;' ratings of ^ 
■perceived exertion (RPE) utilizing the Borg scaia^ X = 13.19; 
Vieart' rate (HR) monitored^ at rigular intervals during the 
training session, )X = l66". 3^ and estimated caloric expenditure 
tiased on measured "VOg utilising a Kof ransi^Miehaelis respiro^ 
meterj X ^ 289. _32. Mean values during the 30^ min , stimulus period 
were VO2 ^ 1.58 I'min^l, HR - 1T3,8T and RPE^ ^ IU.13. E;<press^ 
as a percentage of the post test VO2 max test, the X intensit/ 
during the 30 min stimulus period was 69.3 i>ercent. Measures 
tai^en before^ and after the training period included", body ■ 
weight in ki, a discontinuous, progressive bicycle ergometer 
test of VO2 max expressed in ml/kg 'min^l, max expressed in 
l-min^l, maximal working oapacity -expressed in KPM^ subnaximal 
heart rate ana RPE at 300 rTl-l. MANQVA computed hetween pre and 
post tests for the six dep^ident variables revealed a significarft 
approximate F^ratio of 5 . 72\(p< . 05 ) , Univariate t^test ajialy&i4 
of .mean changes was perfoi^med as follows" VO2 max 'Xml/kp • min'l ) , 
X - 3^,36 to 38.79, p<.05;Je niax (l^min-l), X^^ 58.27 -to 
61,62, p<.Q5; maximalj^ogftig capacity (m-l), X ^ 7Q0_to 576, 
p<,05; HH submax.^X ^ if^o 1^9, p<,Q5; RPE submax, X ^ 11,0 to 
9.0; body weight (kg), X ^ 53,3 to 59.0, p>.05. It Was concluded 
that the aerobic dance training.: prorram employed was o^^ 
■vsufficient energy cost to elicit significant ^physiological and 
phycho-physical alt e;^ at i on |/in collere^age women. 
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.Tjrr^-'pn Edward Doniielly^ Wes^Virguiia- '"^Iversiiy. 

' % ^ ' ■ , ■ ■ ■ 

The p.^rpose- of rhLs Li:7eB i. Iga'. ion ■■'as- to deiermiue if a 
rela-^ iQ!:Sn Lp ^xis-ed lietw^en biorhy Lhms. 'and h .man performance. 
The s .b/ec'.E --^rH volu?T,eers from ^ he varGity gviimBin?3 teams 
^::^2h) , rifle ^ earn f::=7^, merits qymrias-icB i earn , ^^^omen's 

r^yjmim' Las ■■earn (TsO^ . HVid physical edueatihn f^imml program t 
classes {::^31\ ^ Dh-b ^-^bs collected from off ic Lai res.lts'of 
varsity par' Lc :fa^io^l or from laborBtory t. fastings. The labors- 
■cry ^fSS^in^Tg consisted of 10 randoialy sched-.led sessions 
■•'here qnoice hand reaction i me and -'hole body movement and 
performance •-, Lmes vere determined. Fif ' een trials for each 
ca-e;^ory %;ere recorded and rhe mean scores frnm each session 
■^•ere :3en for STa'istlcal purposes, Biorhy thms vere Galculated 
^^i^h tne aid of a compoter and compared the performance 
scores of ^ he aMile^es and ^^jeneral proo:ram s.b/eC'.s. The 4a la 
^•-ere analyzed s in/^ Analysis of VarLa[y::e for "^neq.al B^.h-class 
jorhbers, ho comparisons ^/ere made be^s-een s. bigots or bet'-^een 
:ir^) :ps of s.biec^s, Fach cycle '.-'as aiialyzed for differences 
te-v#en tne posl'.lve versos ne^^ative phases/and critLeal versus 
noH-critiGal periods. Analysis for In^eracidon bf/tveen cycTles . 
^ ^-as c^-^mple^ed for ^ ne p:iysical=emot Lonal Gycles , physical- 
lniellec\.al cyclop, and in\.ellec^.-:al-em6t, lonal cycles. nip:ni* 
fican'. F-mtl-s were f o nid for th^: i elleot, .al=emo^ tonal 
:n^erao'.ion (yfonvhn's oymnasMcs^ arid pnys i cal =emo ■ ional Inter- 
ac^ions (general pror^ram haiid reaction '.ime^, however^ ^^ere 
no- In aGGC^i'dance with -he defined bhorhy^hm 'heory. Signifi = 
can- F-ranos were also fo.nd in 'he intellecV;al cycle (whole 
body reac-lon-gnd performance Imes ■ and were de^ermliied ^ o be 
-ompa^ ihle ^ h ^ " ne.-rv, :t was concluded "hat, /.he differ- 
e^ices f O' nd In "he wr-^llec^ ^al cycle represen-ed Lnc oncl ..s i ve ' 
and ^ns;fflGie'0 evidence ■o^.pp.:^r-^ ; he^ '.heory of blorhy'hms 
In ■ ne rarame-ers ^es-ed. :ifA:ondiy, i' was s u.^.-ested that 
coaches, InsLr-ctorSj '^nd behavioral sc ierit is 'a^ will not 
benefii from"-' V. 11 ; zinn; nlorhythms wheji attempt\ni| oo predict 
fl.c' .a'. Lon 1:; ii.nian performance. 
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PHYSIOLOGICAi; CHARACTERISTICS OF CHA>fPlON SKIERS. Kmily 
Haymes, Arthur L. Dickinson and Kenneth E. Sparks, Department of 
Physical Education and Recreation, University of Colorado at 
^Boulder i 

* , * • 

- The^-purpose of this investigation was 'to examine the physio = 
logical characteristics of outst^ding afpine and nordic' skiers , 
both male and female, Members of the ll.s'. Alpine (N-12 man and' 
13 women) and Nordic' (N^IO men and 10 women) Ski Teams partici- 
pated in the study. Additional information was obtained from 
the 1977 NCAA Cliampion Ski Team (N^27 men). Measurements 
included height, weight, skinfolds, maximal oxygen intake, leg 
extensor strength, Margaria power run, vertical jump, response 
time, balance and agility (Barrow sigzag run^ Comparisons were * 
made between alpine and nordic skiers and between male and 
femala skiers. Results indicate/that male and female alpine ^ , 
skiers have sigaif lean tly ^greafrfe'r total leg extensor strei^gth, 
power and agility than mal/& a^d female nordic skiers. Male and 
female nordic skiers have si'gnif icantly less body fat (%)' and 
greater maximal oxygen intakes (ml/kg -min) than male and female 
alpine skiers., Male alp/ne and nordic .skiers have significantly 
greater maximal oxygen/intakes, power; total leg extenspr 
strength and agility^id less body fat. than f.emale skiers. 
Female alpine skier/li^ve significantly faster response ames . 
than female nordi^skiers . Male alpine sixers haye signifi^ 
cantly greater l^^g s t rang fh/body. weigh t than male nordic skiers 
and temale sh.ie,ifs* Compared to the NCAA Champion male skiers, 
female (U , S . ) /ilp-ine skiers had significantly greater leg 
strength/bod/ weight but less power and vertical velocity and 
more body No significant differences were observed^ in 

leg strenstji/body weight between male .(U.S. and NCAA) and female ,S 
(Lf,S.) norcyic skiers. The results suggest that differences ' . 

in power and vertical velocity between male and female skiers 
may be due to factors other trian static leg strength, 

\ 

s 
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A i)i;;-;(:K[ PTi Vh: a::at.ysih ov iMivsiOAf, nniKiATiON 'rKAC'iii^^c bkhavior jn 

THK {^ATI'RAI. KNVI RONMKNT, MirhnM^K SLuwarU Kannan Statf Ilnivi-^r= 



"riiiw Mtudv wan ci{_'H 1 i^K-ci if^x/imino t/twuMiian bt'h.ivicir of Lwc-Ive 
plivHira] t'dufaLion Li^aiiu'rs in tju' na£:?,ii^il i/nv i roiimuai L anti In cU-- 
HrrilK^ ri' 1 ^^ !: ! onsh i ]is hi'tWHon thai Lt^-arhin^ lu'havior and s l> 1 i-'t.U ikI 
i>rt.'^a«;t' and rim^xt var i ah U'H. TIr' HLih]t'^t:^^ in L lu^ Hludv rupro^ 
>4iMHi_al h o t -Ji^^i^ tj H r rom prima rv^ i n t rmutj i a l ^ junior hi|;h, 'aiui 
sani'M" h i^h sraoii I |fV(Ms. Sub!\M^t:H, Lay^ifiU [in v^^ 1 c^ji"! uducnti'^n in 
t'ithtT iirtrs^^i (ir siihur-b.m pu]>!it^ SLdmH^l Ht'LLingH. niruct: ('bHurva^ 
Ci'Hial r t-r o rhs^ri)!, L tadin i fjUrs wuVr- xA^c-d '^t'l c^n]J.t.n/t iVw iJara. Thai' 
I 'b so rva t i'Oiia 4l i ns l riiman t taaiHisLs^'d t)\ ! ua-n r v=- f i vu tk'aabu4= bLdiavior 
aa t_ t ' v!a r i I'K and I tuir rb!niai>t.' aa L-t.= );or i as , iMMt^r Lo Lht- ac^liial Htiidy 
tlu' inatrum..MU wan Lasttal fnr validity of bLdiaviara] cl a f i n i f: i (mih , 
hUarval ri-sa'rd i ii^; was thu' It-'abnicnu^ i,>mpIov%ai Lo raca)rd daui* An 
aiidii\ lapa TraoortUa^ whiidi wa s ^ p r ojrraiiHih ai for fivt^Hiaa)nd lnLijrval>^ 
was u?-aa! tn rnanra a on a i s t an^^ v . (^bsca'Vi-rs who caMlarLtd data 
wta-i/ riva ^;radtl^lrt^ HLadaiUa, all o wham pa r t i cM pa t tal in an oxLen= 
aiva training pVi)j>ram jirior^LcT railacLin^^ data tar tlu; artiial. 
">?Ladv.. iU'liahiliry Laiarka w^jCa A^im [ n i h L Ti-d on all fiva obaarv^s 
on r.aiV "" sap/ira t, !■ o ta- a s 1 tjjia darritin ^ba Hlndv; ThaRta rtO I ah i 1 i t v \ 
aiu'^ks indiiaitaal ihaL ovarall i n t t_aaU)ai.^rvc^r n^rt-aiiiiait was^.HH, 
(Mimatf and trat'htjr babavjor d/ita wi-Vk- analv^tKl lor ' praa t [ t_ai 1 ai^^- 
nil ii = ani'.^ \y: tai T aa 1 a r i nj; ''V^'fal 1 mi^an pi' rc i.'n t a^;L^ of rL'Hpanssj for.. 
t iu- laur V\]urili':\ and f: w^mi r v- f i Va Lt^aahf.'i; htdiavii^ra, Hpaarraan 
rank-oriUa" aarrt^laMon aotd f l a i an ta^ ua-rt- a 1 ho ra 1 cai 1 at t_al f_o daLar = 
niina pi'SHSibK' r t- i a L i onsb i pa halw^.iM IndapandanL 'ancl^ tii-piaidunt 
variahU-a. fiasad nponlLbt^ anal vh is tjf the rt^sii 1 C h , * t: ha fojhjwin^^ ■ 
iMMuMiiaiiMia war,.^ drawn; (1) posiLivt- arid naga t i va aaa lu' r ba- 
ll -i V [•'. If" d «: ■ a r t ■ ; i a t, ■ a \0 i t b ^ r ; t > 1 a Vaj I , ( ._] ) a a i L i v ij, t a /I t d i a r b all a v Lor 
a Aa f?-d a "nakai 1 i Va Li^atdiar .btjbaviar at all ^;rada laVt'ln, buLb aaxtiH, 
and bi^rh ^i.'ojfra jih i loi^aLiiinH, C*^) ma Lraudu'rH damonarrara 
^;rc/U(,-r [)osii iva ti.'arbar bfdlaviar and 1 s hh' na^q^L Ivf Ltaudiar be- 
briviar tbafi f^jma I L^^'arlu'^a, (A) aarhnr^an Ltaudit^ry dumon^ftrnLu 



L-Vf I CI 



I V i a r L h a n u r i'sa n t a a 0 1 1 v r a , 5 ) su hi i i r ba n 



t: taaau'ra^ admi n i Hrt^r pniuahmtjht mort'^ l lain drban Ctaicdiara, (6) 
, f i-a a ba r a ' w i i h t.Mj^bt ar niiaa- VL^ara ttaudiin'^ t'Mp^'i° Haiaa dt^cma L ra "t 
nnaa* posit TVi^ taadhar hahavior L.han Ltaadiara wflh lasa Chan aighc 
\aai ra i t^au ii hu; 
1 aaa Li n\>..> t ban 
\^ ] t'tiian L . I rv p h v 

i n s" L" nt H ■ L 2 a n r 1 i m .i t ^ • than j n n i u r 1 1 i y.\\ a n ( 1 a a n i o r hi a, b a t di o d 1 ph. vh 
i aa 1 adna/i t i t ai t i/ii cau-ra . ^ 



ITvi- taadbar hahavior L.han Ltaadiara wflh lasa clu: 

:p!.' r 1 i.aa^c' , (7) nftTc'N.t. aacdit-r a^ aptaul f not i t^aab 1 v 
Mna Laaabara in- L ht' man/3^;L^nii.MU rlimaLts ^in(i (8) 
a I LahicaLion taatdu-ra anand morL^ Lima in tha 
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UTFLfZATrON OF MEASUREMENT TECHNIQUES BY STUDENT TEACHERS/ James 
R. Morrow; HaUy B. Poindexters University of Houstoi^ 



Twerity = nine scudent teachers in physical education were «ked 
to respond anonymously to forced^ cltolce and open ended questions 
regarding the uttllzation of measurement and evaluation techniques 
in the suburba^scliools in which tfiey were crfnpletlng their/ stu- 
dent teach ing experience. Results indicated that while s'tiidents 
felt that measurement techniques should be used In schools -and ^> 
th.at tliey would use thim once they began full-time employment^ 
such tecfiniques were not widely used at the present time. Res- 
ponse patterns were generally similar across^ Junior and senior 
Iiigh. schools as well as the sex of the*^teacher , iloweverj data 
do indicate chat female physical education C^|chers utilize 
measurement and evaluation cechniques more than do males. Ihe 
uni vers i cv. course ident i f led ' as most valuable to gtudents while 
involved in tlieir student teacliing experience was one in wriicli 
tliev 1 earned the skills neces sarv^ur completing written test' 
items, Also s;een as important were th.ose courses related to 
secondary methods and introduction to teaching* Results indicate 
a need for better transition from the classroom to tlie school in 
tfie subsequent utilization of measurement tecfiniques. Possible 
reasons for, the present lack of utilisation are: (I) ovencroi^ed 
conditions, (2) laclf o€ facilities and equiprnentj (3) departmental 
marking regulations J (4) coaching interests ^ (5) teacher compla- 
ceac;/ and (61 peer pressure exerted on new faculty^' Based - upon 
tfie data gathered from females, tfie effects of Title IK ifn 
coeduca t iona L instruction and females in leadersliip role.^ are. 
disciijsed relative to professional respons i bi I i t ies , 
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Analysis of Starting and Stopping Management for 
Elementary Physical Educa'tlon Teachers and Their'Students 

Paul m Darst, Arizona State University 
Robert P.- Pangrazi, Arizona State University 

^The pL*rpose of this study was to objectively analyze the' ' 
Starting and stopping managerial activities of seven elementary 
pfi|^s1cal education teachers and one of their respective classes 
dui^'ng baseline and interveDtion condi|tions. Specific teacher 
- and student behavior categ,orfe■s^ were observed with an inter- ^ 
observer reliability of 93 percent by event, placheck, and dL*ra= 
tion recording procedures and were analyzed by behavior profiles 
and a multiple baseline design. Intervention consisted of a 
parsonal conference between each teacher and the researcher which 
included instructions, cuing and reinforcement, graphic feed- 
back, and goal setting for one teacher behavior. Intervention 
occurre.^d at varying points in time In order- to ensfire that ^ 
chang^es^in behavior were directly related to the intervention 
strategy. The following Information was collected during base- 
line conditions: 1) The mean time that teachers spent talking 
during a starting management episode was 8. V seconds while stop= 
ping required 4.9 seconds; 2) Hean student response latency time 
was 7,9 seconds for starting episodes and 9.0 seconds for stop- 
ping episades; 3) Additional teacher managerian behaviors per 
class averaged 3.6 for starting episodes and 1.7 for stopping 
episodes.: 4) The total number of positive teacher' reactions to 
student management behavior was 1.5 for starting episode- and 
1.9 for stopping episodes; 5) The total number of negative 
teacher reactions was 1.6 for starting episodes and ]9 for stop- 
ping episodes; 6) The total number of starting episodes v/as 14 
per session .and 9.4 per session for stopping episodes^ 

Results of the study indicate that theMntervention strategy 
was effective in modifying selected categories of teacher and 
pupil managerial behavior. This conclusion Is supported by the 
following data: 1) Four of seven teachers made a large reduction 
in mean teacher talk time while two subjects made smafl reduc- 
tions and one Increased slightly- 2) Two trf seven classes made 
large reductions in mean response latency^lme while four^cl ass- 
es made small reductions and one class, 1ncr|ased; 3) Four of 
seven teachers made a large reduction In the total number of 
management episodes while three made no changel 4) Five of seven 
^teachers had no change in the number of additional managerial 
behaviors while two liad large increases. 
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THh: iTFICT CF VARIABLE DEGI3 ICrJ^MAKlNO TEAGHING ^DELS 
h:LSMENTARY_AGE CHlLDREKi MEASURES CF BODY GGORDINATION AND ' 
, SElP=-JLNaEFr. Maiy 0, Lydon , ^Qumcy Public S'chooln and Jqhn 
T. Cheff ex^ , ^oston ^nivgrrsity. \ • # ? ^ 

^^The purpose of thip, -tudy wa? to determine the ef f ects ' of two 
different deciE I on^nakiru^ tpchln/r models on the developnifent of ' 
body_ eoordinati on and self =conGei5* of elementaxy' a^-e children. 
= Cne^Hundr|d and .^ixty three children partd cl pated in a physical 
activity l^rorram (experimental -roup) and sevei^y two comprised a 
qontrol rro^p. The experimental rroup consisted of tvo t^uh-^ 
divisions: jone whore the teacher made all of the decisions for 
the student^!', and the other where students were p^ivWn important' 
«hoicop amonrst alternatives In an atmosphere of encoura/^ement 
and challenge. The Qheffers Adaptation of the Flanders Inter- 
action Analysis Syrtem (CAFIAS) was used to verify the treatments 
us.ed In th^ rhudyl Schilllnr^'s Body C ooitiinatl on Test (SBGT) was 
used +0 te^t body cooidination, and the M^rtinek-^i^ aichkowsky Self- 
^oncept :lcale (r^KSCS) vjas used to measure self -concept , A two-by= 
three- by five ANOVA with planned comparisons, was used to measure 
sex t ■ treatment , and /^rade. Results indicated that there were no I 
slrnlf leant difTerences In body coordination between the two 
treatment ;^ToupG v/hiei~i were i in turn, s irnif icant.ly different from 
the control Froup, Uo significant differences wore found in self-- 
concept aorOBs ccntrol and treatment rroups , Body coordination 
and sel:^=eoncept displayed no apparent decrement when students 
■ were ;^iven a share in the declsi on=makln^ process. In spite of 
the fact that children on -the decislon-maMn^^ day vrere siven more 
freedom to choose the activity areas in which they would partlci- 
pcit e , n o s 1 Fn 1 1 ' i c .a r 1 1 d iff' e re n c e s ^ v/ e re f ou n d in the n u m b e r of 
learning tasks^. completed by each of the experimental proups . 
Based upon the results of this study, the followlnr conclusions 
were madei l) .The qualdty of student^eacher interaction . was ^ 
sl/mlf icantly dlffererf. between the tv/o experimental ^^roups , 2) 
Both types oi' teachins wore equally effective in improving?: body c 
coordination as measured by the 3BGT, student decisl on=makinr 
d i. d n o t^-l e ad t o a d e c r e m e n t 1 n b o d y e o o itI 1 n a t i on . 1 ) N e 1 1 h e r 
type of teacher behavior produced a sl^nlf leant effect upon seff-- 
concept as measured by fhe V^SOS . ^0 si^mif leant differences 
were found between males and females on either body . coordinati on 
o r s 1 f c o n e e p , 5 ) f h e ' d'e v e lop m o n t of b o d y c o o rd 1 n at i o n i n 
children is a function of maturatlonS as /rrade increased, so too 
did perf ormance , on the 3EGT. 6) Body Goordination and self-concept 
are not related.. 



Kary G , -Lydon 
^iulncy Public Schoolc 
Qulncyj i'^A 02169 

April 10, 1978 
4 1 45 pm 

* 115 . . 



ERIC 



■ITACllhK M:hi)ii\i:K l-offoWlNi; CclUkrCT'AN'^) INCUHHl-irr lJ-AkN|:R KH = 
SIMINSHS. I)oiHia WitHkMibnck^ Ocala Pub lie Sclu)(Us; Sin r 1 J 

lioffniaru 'Hiii v o^r s i t i)t' P i f t sbii r_Hh . j V 

Trad i t H.HKi 1 1 , lU' iM {>-t i V t ■ aiia 1 \T i c i't' ?^ra re h has 1 ^eoii 1 i ri i t c 
to s t. ra 1 ijh r bo rua rd ilc^c r i p t i on H oi' teacher f)eha\M n r s i 1 e . t ht^ 
e'orid i T ions \^hiLdi \i\iiv uive ri -U' To rhe^e {"H'ha\'inrs been 
I'j vvjJi ii'.noredg Th i :^ stuU\^ a r t linpr etl to aceount tor x'arintions 
in tieaelu/o' f«eedl-iaek patteiais In- nan i resU at i nu ftie £,jnalit\^ of tlie 
Icaiaitq-'s I'esnensL^. Tu\MitN' pb\-sieal e!.iiieatu)n teaehei's \scrc i n^ 
t.l 1 V' i tli la 1 1 ^ t>i^s 1/ riU'ti as thi-N^ nnipht a StiuleiU =aceo!!if) 1 i e^' an o\ e!^^ 
ht'ail v'olle^d)all SiM've i ri a s i iitu 1 a t L'tl settin^^ Teaeber, btdiax' u>r 
\sas ela>^sif itnl aeeoialiri^ to a iioil i t i tnl version of blshiiian^ 
{ I ] s \ s r ein for fi'CO rd i n au ^rie n t ihI^^ feo^.! bae k * lU;Sn 1 t nd i - 
ea t tuj t lia t t i.-a c \ }c r s cni i t i ed !'h.> r se t riHl liae k 1 o 1 1 o\\ \ n\\ ] nco r r ee t 
ihati eolN/*^'Ct j^eHpoiiSLS , A fia-LH^aek |)atti_'rn eha rae t er i ^ ed bN^ a 
"pure]\' \'L-rbar* nu'ssa^e that wa p ri*d oi'ii na t I \" evaluatiA^e in i'ts 
I n t iMit and ah'U-^st alwa\'S laMA'rriip* to spatial tl i rie^is i on s of 

the ubole nHH t'l'ieii t \sas assoeiati.^l \\ i I h eorreeT learfier, reS[JOilses 
\Av eiHitrMst !\^edbaek fojlowin^^ an inCoriavt ra,^ sjhmi sc.- was I'lost 
-obten a \'erdvil ;;X':-sai^e a ee onuTa n i eti In- ;j I'isual d orion s t I'a t i on 
t kia I .1 1 nu ) s T a 1 i\ ; i, \" s ] i r- c < e i I ei.l o r c x |"i Li in cd 1 1 n \^ t f u_- V-^'i i V V\ c 
"d u H 1 b i riu n t, ■ ru 1 t ku > . i ye x t t e i a 1 . --- 1 t i s r a r e' 1 \- e^ \' a 1 i i a t i \ e , u : i s 
alanost aluax':-^ toeiis^uHi on .t hi' Sfiatiai tliiiumsions oi t\]v inox'eiiuait 
antij \sh i 1 e [U'^'idoiii i na t i.' 1 u ho 1 t'-^nioinrniiai t re ft.- inaie i^l , ua^ cunn' 
iikel}' to refer to sf^ecifie partem of t lie leat^fUM''s rH'snonst- than 
v\as t iu" i^'aso to 1 lovsilh; a eorMU'ei ta^sponsr^ bi^seript i \a' tAM:'iibaek 
( iiie-^ sae es uhi'eh deseribi^ the naturi.^ i'li' t Iua leaiaier's nun-eineiU ^ i 
ua:- otjS«s;rVv^I in i?n 1 \' '-^ ok atv instaneL'S of rL'(.-i.bviek sanipUHl, 
It 'r^ji,i I d that tfu' ltauiene\^ kor tLeielu'rs to pi'oeitb' I'e-^ 

pe t i t i t,- X p 1 a ria t i oil s ot hoiv the skill shnu 1 d fu' per ^ o riiietl , as 
oppostHi to d 1/ :^e iM b i lui d i kkePenei.'^' bc.^twt/en di^sii'eil and aetual lior 
t o rnKinee , , nia ba\'e bt,HMi due Vo \s t.e) k n e s St' s in the dia^nostie [Tri^i- 
t "i^S4jj_LU' s' (M ! lie teaehL'ts stiulii'd* lA-rtain keOLlbaek patteiais 
■^neeiiie to leaehe!' si-x and i n st laie t i ona 1 leviM also eniei'^u'd, 
Instanees nk ai id i t s un-= t ae t i 1 e fiHHlbaek wlmu^ I'aro and almost all 
vdiieh \\crv otiStsrvaHl \^ei\' ri'iitted be seei)ndar\' keina 1 e tteiehei's 
tollouin^ ineorrt/et UeupK'!' la* spon s{,^ s , AktA'eriiO' lAaHlbaek was 
aipplied relat.iio'U' i n kinajU.en t 1 \" bv ;i 1 1 ti'aefik'r;, neiaT bv ele = 
Silent arx' t !.eie h?-- I's kiMlowini; a eorfS/et respiinse oi' b\^ SieecuularN^ ^ 
tA'iiia 1 I.' 1 i.-ae h(-.' rs fo 1 low ia^i an inec^iMHvt taj sptMnH^. Hn'' eonipa !' i son , 
sc eondam" tiia 1 teaehers \vtoH^ rL'latiiaMx" 1 i Fk* ra 1 \ \s i t li tliei r^ 
s^^^^U^"o^^ akkeebiia^ t\HHlbaek, 
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^ EFFECTS OF INSTRUCTION AND SUPERVISION IN INTERACTION ^ALYSIS 

ON THE TEACHING BEHAVIOR OF STUDENT TEACHERS, Victor H, Manclnip=^^ 
Ithaca Collega; Harold L. Gett^, Harwootf Union High School; ' " 
, Harold Hp Morris, Ithaca College. ( 

To detefffllne tha e£ feces of iris true t ion anew supervision in 
the practical application of coding Interactlm analysis on the 
teaching behavior of student ceachera in physical education, 30 
physical education student teachers enrolled at Ithaca College 
during the 1977 spring semiicer were chosen aa fsubjects and were, 
randomly assigned to either treatment or control groups. During 
- the first /five weeks, of the semester, treatment group subjects 
partlQipated In t| houfs of .instruction and supervisions^ the 
practical application of'Cheffers Adaptation of Flander'^^ter^. . 
.action AnalysiSj\Sy^em (CAFIAS) . The QOntrol group ^ubje^s^re- 
3|^ived 15 houra of coriv^ntftnai , Supervisory feedback ar^theSsame " " 
time. All subjects\w^t vid€ofiped for an entire class threeN 
times during the semesters within the first thtee weeks ot the 
semes t^jf^ltaediately after th%j|ind of the training sessions,' 
and .prtl month after the cessation of the tra^t^ng periods. Data 
for final analysis of ceacHer^ behaviors wirfe collectedTauring 
the second and third vldeotapings of j.aach subject , jk signifi- 
cant difference between the treatment' and control groups were ' 
determined through the multivariate analysis of variance across 
the eight and six variables of CAFIAS.,^^ Univariate^ analysis of )^ 
variance identified seven of the eight and tyo of the six CAFIAS 
variables that contributed significantly to th^ becween groups 
difference. Stepwise discriminant function .analysis indicated^ 
the^riables in the order they contributed percent^wise to the 
rtgnificant betWjien groups difference. These differences were 
evident after the second taping- and were maintained for the 
third taping/ The hypotheses*were rejected, for significant 
.difference In teacher behaviors of student teachers existed 
following 15 hours of training in Interaction analysis and one 
month after cessation of the training period. This lends^¥ur- 
ther support to the lasting application a| Interaction analysis 
on the teaching behavior of student t^^fiers 

' ^ " """" rr: .---■i 
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LISTENIHG ^skEffiNSIW IN RELMIONSHIF TO ^QUISITION Of MOTOR 
SKILLS. Dr« Diana Leap ley p Mittigr College. 

The prisary purpose of this study vas to dateraine l£ a rela^ 
tlonship existed between li|(aTiitig conprahension and achievM^nt 
in motor skllti. ITiis sCudy also .^Mpared listening soaprehen- 
sion and moCer perforMnae of nale and femala studanta* A sub^ 
problem vas to deCenine if chere was a ralationship between the 
students* listening coaprehension and IQ scores and notor parfor^ 
aance and IQ scores, Tt^ sub jeets were 101 Junior-senior high 
sahool studanCs enrollad at Harold Rlohards High School in 
Oak I^wn» Illinois during the first seMSter of 1975^76. In 
order to dttenoine if a correlation existed between glistening 
CGiaprehension and a^tor skill acquisition, a novel task was 
utilised as the measura of sot or perforDanct^ Tha noyal task 
selected for this study was a movement sequetice encoapassing 
thraa original skills designed by the author which were then ' 
incorpbrated with seven bailie locomotor aQVements, A pilot study 
was aaployad to develop and refine thm pattarn and provide 
directions for its administration. The three naw steps in tht 
movement saquence were given easy to remember namaSi descriptive 
of the step involved^ rocking horse i popc^n and frog. The se^ 
quenca was designed to alternate four^- then two-»repetitlons of 
each succesaive step^ as well as alternatitlg the 41 ^^^^ ion of ) 
movement. The movemtnt sequence was ultimately refined as fol- 
lows.' 1. Walk forward four steps « 2, Side step twice to the 
left, 3, Dorthe rocking horse fmir tines/ 4, Slide twice to t\m 
right. S. Jump forward on both faat four times. 6, Do the pop^ 
corn twice. 7,^ Run backward four steps. 8. Walk sideward to the 
right twice* 9* Do the frog step forward fmv times* "* 10. ifop 
sideward twice to the left. The firown-Carlsen Listening Cmpre^ 
hens ion Test was selected and administered to all male and female 
subjects as the measure of listening comprehension. Herraon- 
Nelson intelligence quotient (IQ) scores were dbcalned for all 
subjects through the director of counseling / . Correlation co- 
efficients and ^tenn-Whltney U Test statistics ware analysed and 
th% following conclusions were drawni 1. There was a low 
positive correlation between listening craprehenslon and movement 
performance^ and between movement performance and IQ. 2. There 
was no significant difference between the scores of male and fe- 
male subjects on the listening comprehension test but females 
scored significantly higher on the movement sequence* 3% Thet 
was a high positive correlatton between listening comprehension 
and IQ* 
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CORONARY HEART DISEASE^ HEALTH EDOCATION FOR FAMILIES 
WHO EXHIBIT HIGH RISI^-FACTORS^ OF CORONARY HEART 
piSEASE, Joyce W. Hoi^p/ph .D. ,MPH) Irma Vyhmaistar, Dr. 
P . H . ; Greni th Zimmermanv ?h , b . ^ Richard S tavens , MPH . 
^ Loma Linda Uriiversity School of Health [Loma Linda, CA] 

This study explorad tha feasibility of aducatiog 
school children with their families coricerning the ba- 
havior change necessary to lowar the known risk factor 
for coronary heart disaase, Ibrahim had demon'fet rated 
that parentis at^ htgh ri^k of coronary teart disease 
could be located with 711 accuracy by Bbdying given 
parametars in high school toildren, U^Eg' this inform 
ation, a Multiple Risk IndeV Factor was devalopad to 
rank the students in the Tth^and 11th grades of the 
Yucaipa [CA] School District; this Index used the 
serum cholesterol level, ponderal index, blood pras- 
sure, skin fold, 'and presence of smoking, weighted 
.-according to information from the Framingham study. 
The highest 20 families in the 11th gr^de , and 40 
families in the 7th grade served as: t%fe target group ' 
for intensive family education for a five^month per-^ 
iod. Family members were then retested on the same ^ 
parameters, and again six months later, following a ' 
period of no education or-- contact, A healtl^ behavior 
inventory and physical fitness test were also used in 
pre-. and ppst-test examinations. In the areas of 
behavior known to be associated with increased risk 
of coronary heart disease, those families who chose 
to make changes achieved significant diffatences of 
behavior. Consumption of high-cholesterol foods, and 
levels of fat in the diet were reduced; regular phy- 
sical exercise was increased; 801 of those who chose 
to stop smoking were able^. to succeed, 13% of the 
adults and 33% of the students achieved a 5% weight 
loss; 52% of the adults and 701 of the children ach- 
ieved some weight loss. Over half of the families in- 
dicated that a family member had been most helpful in 
achieving behavior change, A follow-up' study of simi- 
lar format is being conducted in the 1911-18 school 
year with 4th and 5th grade students and their famil- 
ies, this time with a control group. Both studies in- 
dicate that this approacfau is able to reach those fam- 
ilies at highest risk of coronary heart disease and 
assist them in achieving behavior change. 
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A Study of the Relacionshlp bf 'Intraocular Press^ure to Physical^ 
Fitiiess. Roger Sargent, Stevetf Blair, Jeffrey Magunj and Thomas 
Langl^i University of South Carolina. ^ 

This Study was designed .t6' observe changes in intifaocular 
pressure (lOP)' of injdividuals undergoing prescribed exercise ac-^ 
itivlcy. It was hypothesiEe^ that improved pi%^sical fitness (as 
Indicated by an increase in max t02) would reduce baseline TOP 
readings. Subjects ^ere male and female volunteers who wer%:2r- 
or older, had lOP-s of 18 mm HgiVr blgher/were on no medications 
and had no current eye diseacts* Jhe test group (22 aubjecEs) 
was randomly selected from a. pool af, 42 volunteers who met the 
above criteria and who showed "nb contraindications to exercise 
based on exercise screening tfnrf stress testing results. The test 
group exercised on a treadmiLl or bicycle ergometer three days 
per week at 65% of their m^x TO2 (as ^determined during stress 
testing using the Bruce protocol) for a 24 week period. The exer- 
cise consia^ of two ten minute sessions for the first 12 weeks 
and three ten minute se^ions for the second 12 weeks. The test 
group performed a submaxlm.al stress test at the 12 week point and 
both the test and control groups were administeredH^xercise — 1/ . 
screening and stress testing at the conclusion of the 24 week 
period. All data collected w^s Bubjected to a complete statist!- 
"Cal analysis including' multiple variant analysis. Measurements^ 
taken following the 24 week testing period indicate an Increased 
Mean max of 5=63% and a decrease 1^ Mean lOP in both eyes 

(.88 mm Hg = right and .94 mm Hg - left) ^for the test group. The 
control group also demonstrated an increase in Mean max vOg of 
,99% and a deprease in Mean TOP in both eyes .(1,0 mm Hg - right 
and .92 mm Hg - left), N6ne of these changesifwere significant at 
the .05 level. Correlations of per cent of change in max to 
amount of change in lOP revealed a s ignif icant ■ r for bot^ the 
left (r ^ =.76, signlfirant at .01) and right eye (r =^ =,54, sig= 
nificant at\05) of the test group while r'^s for the control 
group (right ^ ^,36 and left ^ =,13) were not significant. Even 
though the training protocol did not result in a sign if leant Mean 
inprovoment in max VO.^ for the test groub, the results do indi- 
cate that the greater the increase in max VO9, the greater the 
decrease in TOP. Implications for studies which would increase 
the improvement in ^0.^ are obvious. It was also revealed during 
Che course of this study that additional^ research concerning 
diurnal clianges as they affect lOP, intensity of exgrcise^ >?ater 
retention, psychological state, and biochtjmical changes as they 
all relate to the training effect need to be conducted to bette 
explain the relationship beiiween lOP and physical fitness, 

Thomas D, Lang ley * 
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THE pFECTS OF BWm WEEKS OF DIETING MD iNTENSi: EXraClSl ON 
OBISE BOyS. Dormld G» Scherrer ajid Wlliam LeaQh, University of 
Illinois at Aicago Circle. ^ * , ; ' 

piirpose of this investigation was to determne □hanges i% 
^®i^tt bod^ coiBpOGltion^ «id cardiovascular conditioning in 
obi^^kboys as a result of ps^tiolpattng in a T week> program mder 
ideal^n4itions for m^ing changes. The boys lived at a camp 
for tSfe ^di^ations wh&^e both their diet &n6. periods oX exercise 
were controlled* Their diet v^as maintained .a,t 1250 calories jer^. ^ 
^ day. Their exercise progrm included daily seisions of tminingj 
swiimalng,^ weight training, and recraationalV^fces ^d .activities , 
A significant weight loss from a mean of 176.5 to,li^6.y+ pounds 
occured. (p<,Ol) The predicted per cent body^ fat was signify 
icantly reduced from 28.8 to 19^2, The greatest loss" of 'wei#it 
occured during^ tha first week of the program, 6.03 pounds. The\ 
range of weight loss during weeks . 2 throu^h^ S wer.e' from to 
h.l2 pornids. The weight loss during the last week of the program 
was 3.03- poun*, significantly less (p<.Ol) than that of the 
-first week'. Skin fold measurements and girth measurements were 
taicen from several areas, all showing significant changes, how- 
ever' when comparing the per cent of loss between areas, the 
results were not significant. Using a sub maximal bicycle test, 
^or predicting^ oxygen consumption, cardiovascular fitness was 
Significantly increased. (p<.Ol) The number of miles j-un did 
not have an affect on 'the ma^itude^of weight' loss, but did have 
an effect on the loss of per cent body fat and gain in cardio^ 
vascular fitness- levels. The average number of 'miles run was 
110.29, ranging from 256.5 to 62.0. The^ correlation between 
miles run and improvement in Dredicted maximal oxygen consmm^tion 
was +.79 and in miles run with per cent fat loss was +.57. 
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PHYSICAL PERrORMANCB q^PAplSONS AMONG MARATHONERS AND UNFIT 
PERSONS OF DIFFERING AGES. Milan Svoboda, Portland Stati 
Univiirsity 

Tq eKaniind ths pQisibl# int«Faet£ng influancf of^aga %fiA 
h#a^ andurane© training m physieal parformaneai c©fnparis©na 
wara mada amDng two distinct ag@ groups of highly trainad 
VDluntaars praparing to ruji a Mrathon and two gFOUpa of uijfflt 
voluntaars of sltnilar tw^va yoimgar marathQnari 4afia ^ 

27,9 * ^^6 years) I 11 ©Idir fna^ithonaps (aga.^ '♦9*0 % fr.i 
yaars), io youfigar s^anrary persons (aga = 22«6 ^ H,7 y#a?s)t 
and l4 oldar sadantary arsons (aga ^ H5,?*j 6i?'y#ars) sarvad 
as subJactSi The latter 'group consirtad of older subjaets who, 
while sadantary, wara undoubtadly fnora fit tha^n averaga for 
their^gai as thosa volunteers who wara unable to completa the 
bioycla tast with a haart rata (HR) balow 81% of thair aga- 
pr^dietad maximal HR were ellmlnatad for reasons of safety, 
ta#ts included I resting HR, HR raspoitia to a standard 6- 
ininuta.biaycj.a ergoroetar tast| toa-toueh flaidblllty, tr leaps 
skinfold thickness I and maKimal grip strength of the dominant 
hand, Weekly trdining^^ avaraged S^,7 * 1M,I* nilles' for the 
younger marathonars and ^9,3 i 9*5 milas for the oldaf mara- 
thoners during tha praeeding two month period. Two-way ANOVA 
showed an increase in skinfold thicknass as the only signifi- 
cant difference (.05 leyai),wlth age (8.92 mm vs , 12, mm 
for the yotmg and old, raipaetlvely ), Fiesclbllity and grip 
^stran^h scores wara not significantly dlffarafit across aga or 
haavy andurance tralnliij. Resting HR (58,5 vs. 70,1 b/min), 
subnHK HR (liu,5 vs, 141,6 b/mln) and skinfold thicknaa^ 
(6.3 vs, 15,2 mm) wara significantly lower (.Ql laval) in the 
heaVy andurance training groups. No significant intaraetlons 
between age and anduranca training wara found suggesting that 
while a selection procass My be partly at playi age doas not 
interact negativaly in the wpical rasponae to andurance 
training. [ 
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EFFECTS OF A PHYSICAL CONDITIONING PROGRAM ON AEROBIC 

CAPAClTYp BODY COMPOSITION, AND Smm LIPIDS OF NORMAL AND 
OBESE MIDPI,E-AG1D WMEN - 

B* A. Franklin, H. L, Barlatt^ L. Lussiar, and R* Buskirk. 
Laboratory ' for Human Performancf Research, 
The Pennaylvanfa State University 
University Park, Pehnaylvania 16802 _ 

The primary purpose ^ae to investigate the effects of a 12- 
week (4 day /week) physical conditioning program| on aerobic 
capacity, body composition , and serum lipids (ctiolesterol and 
trlglycerlde^concentratlon) of sedentary, ^mlddl4-aged women. 
A secondary purpose was to clarify the influence of excessive 
body fatness on the conditioning response^ Forty-two pre^ 
menopausal, 29 to 47-year old, women volunteered , f our ^ere 
excluded and two dropped out, leaving 36 who completed the 
study - 23 obese (0) (> 30% fatness, X = 38%) and 13 lean to 
normal (N) (< 30% body fatness, X = 25%). The conditioning 
program included a l6-*minute warm--ups 15 to 25 minutes of 
walking - jogging at an Individually prescribed target hearc * 
rate corresponding to 75% of V02 max, and a 5-mlnute recovery 
period* Maximal oxygen uptake CV02 max) increased _(p < .001) 
in both groups. The average increase in 0 was 15j^0% and 
18.9% and in N 12,6% and 12,71 when V02 max was expressed in 
L/min and cc/kg^min, respectively. Body weight remained, 
essentially unchanged in N, yet decreased (p < ,001) in 0. The 
sum of 10 skinfolds decreased significantly (p < .001) in both 
groups, but with a greater reduction in 0, Hydros catically 
determined percent 'fat and fa't weight decreased slightly in 
N (p < .05) and more in 0 (p < .001) while fat-Jree body 
weight remained unchanged in both groups. The conditioning 
program had no effect on serum cholesterol and triglyceride 
concentratl6n in either group. However, seven of nine high 
cholesterol subjects whose body weight decreased also showed 
decreases in serum choles Carols High triglyceride subjects 
showed a similar trend, fcut the relationship with body weight 
changes was not tas pronaunced. Thus, a ph}felcal conditioning 
program of moderate intensity . affected obese women and Ghose 
of lesser fatness In a similar fashion. Quantitative differ-- 
ences were probably minimized by the effort to equate the 
exercise intensity level. 

Supported by Grant AM08311 awarded by the NIAMDD, National 
Institutes of Health, Bethesda, Maryland 
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THE USi OF SELICTEO CrftfcULORiSPIRATORY FIELD TESTS WITH YOUNG 
CHILDRENI RiLIABILITY AND VALIDITY. 
Hark Loft In, Tsjcas Eastern Unlvarifty. 

The purpose pf tha preient Inveit igat Ion was to deteriTiina thm 
rsllabMity and yalldity of thrM selected field tests (6 minute 
run*v^lk, 12 minute run-walk, and the 600 yard run^alk) whfeh 
purport to Indirectly estimate Max ^02* Fffteen untrained, ap- 
parently healthy children (8 boys, 7 girls; 9-lLyMrsi % 9.7 
years) were randomly leleeted for the invest Igatjon. The seUet-* 

field teiti were conducted on a regulation 44o yard trfck. 
The total yards covered In the allotted time period were record* 

for the 6 ntinute and the 12 minute field tests, while the 
total elapsed time was recorded fo^r the 600 yard run-walk field 
test. The Max (ml/kg/min) v^ue#^ were determined via a run- 
ning protocol on a motor driven treadmill* The appropriate res*" 
piratory and metabol le data were obtaTned by uge of a Beckman 
Metabolic Measurement Cart, A two- week orientation period to 
field and treadmill testing preceded data collection. The sub- 
JecyEi completed two trials of each field test and the treadmill 
run test. The test-retest rel labi I i ty and val Idi ty coeff lelants 
of each test were computed by the Pearson Product Moment method. 
The validity coefficient of each field test was computed by cor- 
relating the highest Max VO2 values with the b^st run perfor** 
manee. The test-retest reliability coeff Icients of the 6 minute, 
12 minute^ 600 yard^ run-walk, ithd Max ^62 tests were *53, ,5^, 
.45* afd ,09 reipectively. The val Idity coeff Icients between Max 
J?Q2 (mi/kg/mlh) and either the 6 minute, 12 minute, or 600 yard 
run-walk performanees wel^ ,^1, .78, and ^,65 respeet I vely. It 
was concluded that the 12 minute run-walk field test was the. most 
valid of the selected field tests for this particufar group of 
children. The low reliabilities of the field tests Indieated 
that the children were not highly motivated and/or proficient In 
performing field tests of this type where a knowledge of pacing 
one-self is necessary. This finding might Indicate that an 
or i en tat ion^ per lod loiter than two weeks should be given before 
^utilizing theie field tests for the determination of cireulo- 
respiratory endurance of young chi Idren, 
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CHANGES IN PiTOEiS PA^J^TORS OP GOVlRNBmji' El^LOYEES 

FOLLOWING AM' EIGHT MNTH INDIVIDUALIZED EXERCISE PROGRAM. 

D.L. Santa Maria, CO. Dotson, University of Maryland, ^ 

A program designed toi (1) reduce cardiac risk factors 
and (2) t# increase physical fitness levels was administered - ^ 

to employees o£ the u= S. Department of Justice. This 
purpose was to be achieved by (1) an initial and tw^ 
subsequent t^ts (at 4 month intervals), of- each partic-- 
ipant's h^lthjand fitness status and (2) following the 
initial aW second test, providing 4n individualized 
exercise program designed to increase fitness levels. 
_ A total of, 2^6 subjectsV volunieered for the prdgram and, 
of these, 112 (81 males jand 34 females) completed the 
program. ^ For each testing session, the following para- > 
meters were measured^ body composition parameters - height, 
weight, skinfolds, wais^ pircumf erence , and estimates of 
lean and- fat weight/ neuromuscular parameters - grip 

strength, sit-^ups, vertical' jumpip'and flexibility, and ' ^ 

ca rd i ova s_cu 1 ar parameters - EKG, heart rate, and blood 
pressure while resting and during a graded treadmill 
exercis^test, sub-max and max ventilatf.on and ox'ygfen " 

consumption rates, blood cholesterol and triglyceride ' 5 ^; 

levels. The effects of^he, program oi\ the above para- 
meters as measured by group averages" were classified as 
followsr no change - tdtal body weight, cholesterol, * 
triglycerides, systolic blocid pressure, resting heart 
rate, slight change decrease in triceps skinfold, 
\^ercent fat, ' diastolic blood pressure, substantial change - 
increase in grip strength, sit-ups, hamstring flexibility, 
max O2 consumption. It may be concluded that a fitness 
program of this nature can be expected to eliMt changes 
in.sevGral important fitness parameters of apparantly 
hea 1 thy no rma 1 adAj 1^- s , 
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AN EXAMINATION OF THE EFFECTS OF RANOT., FREQUENCY AND DURATIO.l 
OF MOVEMENT ON RHYTHMIC SYNCHRONIZATIQ^. Cynthia P. Ensign, 
Univ.ers1ty of Wisconsin-Madison. 

I ^ \ 

Pijrpose of this investigation was to exanilne effects of dif- 
ferences in range, frequency and duration of movement on voluntary 
rhyti^mic synchron1zatioF>. Rinythmic synchronization was defined as 
the capacity to coordinate two' or more events in a space-tlrfie or 
rhythmic continuum. The coordination required was a knee action 
sequence of flexion and extension as a movement, event with a ' 
series of nttronome ticks as sound events. Baseti on a theory of 
rhythmic perception, rhythmic ^^ynciTronization was assumed to de- 
pend upon seiisory discriminatibn and anticipation. It was also 
-assumed^ that such success would be ravealed in the degree to 
which Tfiirned knee joint angles v/ere reproduced (joint angle ac- 
curacy-'JAA) and in the degree to which moments' of arrival in 
their approximations ivfere timed simultaneously with one tronome 
sounds (time of arrival accuracy--TAA) . =ighty female'subjects 
were randofniy assigned to eight treatment combinations. Two 
ranges of movement determined by angular distance between two 
target joint angles .(TJAs) , two frequencies of movement deter- 
mined by metronomic rate and two durations of movement determined 
by movement quality established the combinations. Subjects per- 
formed four trials of five continuous flexion-extension actions 
to the metronome. A goniometer attached to a supporting knee 
registered joint angles. Its information and occurr-ences of 
mstronome sounds were recorded on polygraph records. Both accur- 
acy and consistency were calculated. for JA.A and TAA measurements. 
The average was found relative to each TJA in each trial. Error 
scores were then submitted to analysis of variance. Location of 
TOAs and metronomic rata were found to affect JAA, but angular 
distance and movemant quality were not. For TAA metronomic rate 
was found to be the predominant in/luince. liovemant quality and 
angular distance resulted in differences only at the lower metro- 
nomic rate. Location of TJAs was not found to affect TAA, Based 
on t;ie results, effects of differences in range, frequency and 
duration of movement on rhythmic synchronization were discussed. 
Implications were offered with respect to the theory of .rhythmic 
perception. Obssrvable characteristics of movement sucSi- as , 
those measured by JAA and TAA might be used by a mover and/ or 
observer to evaluate success in rhythmic synGhronization. .Based 
on such information it >s'Quld be possible to determine cues to 
develop and ifffprove rhythmic synchronization, J 
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EXERCISE INDUCED ACTIVATION AND MULTIPLE CHOICE REACTION AND ' " 
MOVEMENT TIMES OF FEMALES, 0. Bennett' Ni 11 lamson , Paul R- 
Surburg, ar>d Bruce A, Langford,. The University of West Florida. 

The Ru/pos^ of this stffdy was to determine the effect: of 
exercise /induced activation upon multiple choice reaction time 
and mov^ent time. Twenty female volunteers from The University 
of Nest Florida participated in this study. Exercise Induced 
actlvatiojp was controned by operating a moton driven treadmill 
at 3.2 mph and varying the degree of incllnatron (0-201^ grade). 
A reaction time-movement time console consl^ilng of five white 
lights displayed In a semi-circle with. a six^fnch radius was 
mounted on the front of the treadmill, A red reaction time 
button was located in the center and equidistant from the 
movement time buttons . > Subjects .perforiied reaction time and 
movement time trials under six levels of HR: 80 (resting), 115, ^ 
130, 145, 160 and 175 bpm. Each subject recSlved 20 trials at ^ 
the appropriate exercise induced activation, for both reaction 
time and movement time the two best and worst scores were 
disregarded. Sums of the remaining 16 scores foriach treatment 
were util Ized ip an ANOVA for repeated measures and trend ' 
anllyses. No significant F values were found for the repeated 
measures ANOVA or for linear, quadratic or cubic trend analyses. 
Within the limitations of this study, exercise induced 
activation did not influence multiple choij^e reaction and 
movement times of females, ' - 
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THE EFFECT OF RHYTHMIC AND NON-RHYTroaC CADENCE ON R1ACTI0N T^m^ 
SYNCmONIZATION/pF SEVERAL SUBJECTS, Paul Dunhaih, Jr., . - 
University of WJ^omlni. ^ 



j^he purpdie of thli itudy was^to inveiClgatt the ef fectlvanaps 
ofthyVhrnic and non'^rhythmlc cadance on the synchronization of | 
'reaction time of several male and female iubjecte. Subjects V 
were employed In this experiment consiitlng _of 12 groups of 
seven, Sik of the groups were male and six female. The subjects 
were student volunteers from physical education activity classes. 
The reaction time apparatus employed in this study consisted of 
a T constructed of 2" x 4" pine. The stem was 2fV' and the cross 
piece 15" ^n length. Subjects were required to release a pres- 
sure switch mounted on the end of the stem and with the back of 
the hand knock over 10"' x 10" padded and hinged target attached 
to the cross piece. Upon reporting to the laboratory each group 
was assigned ,to react to either a rhy^mlc of non-rhythmic 
cadence. A cassette tape recorder was used to provide standard*^ 
l^ed instructions as well as the starting sthnulus for both 
practice conditions. Subjects reacted to a starttn.g number which 
was pre-stated before each trial. The starting numbers ware 
exactly the same for both groups with only-^ thi rhythm with^^irfileh 
they were presented varying, Eacif ^roup was Elven 25 trials. 
Time was recorded on digital ,01 second tlmers> The data was ' 
analyzed employing a 2 x 2 x 25 analysis of va'rlance ^ith 
repeated measures on the last factor. The results indicated that 
the perforjnance of male subjects was superior to that of females 
^(1.68) - 7,22, ^ < .05, No significant difference" was observed 
between rhythmic and non-rhythmic cadencef £(1,68) = ^11, 
p < ,05. Also none of**^he interactions were significant The 
findtngs of this study do not agree with previously reported 
research which has cone luded |that differences between rhythmic 
and non-rhythmic sCartlng cadences are significant. 
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IfflNRY'S "MEMORY DRUM'* TOTORY OF NEUROMOTOR REACTION REVISITID. ^ 
John N, Drowatzky, Jeffrey C. McLellan, The University of Toledo 

The purpose of this study was to evaluate motor program 
theories that hDld motor akills are ^^^esented centrally and do 
not reqiiire peripheral feedback from prior mbvemertts to ellil^ 
sucefSlng moveinent% Eleven adult subjects were tested over 20 
trials on each of six cdndltions ? (1) finger lift off mlcro^ 
switch; (2) same moveinentV "felit 20 percent, of the time no move- 
ment was made, l.e, "catch trial"; (3) a. 33*5 cm movement ter- 
minated by the subject pushing an STran'^dlameter button; (4) same 



a longer movement requiring 
oggle switches terminated by 



movement with "catch trlals^'j (5 
reversals and activation ^ two 

the subject pushing an 8mm diameter button; (6) the long move- 
ment with "catch trlali^^ The finger lift condltidn itood 
alone, no 'differences in RT were observed between the two move- 
ment conditions, and no differences were observed between the 
three catch conditions. The results of this studj were Inter- 
preted to smow that RT differences produced by either or both 
stimulus complexity and movement time are stimulus dependent 
rather Chan caused by selection of a motor program* 
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STORAGE OF KINESTHETIC LOCATION INFORMATION :DUR#NG^^" * 
MOTOR SKILL LEARNING. T, Gllmour leaver AuVurn .Univer- 
sity^ Stephen L. Cone, Texai A ^ M Unlverilty. 

Theoretically, during self-paced movementi lenaory 
feedback is matched to a perceptual trace of the fae^i- 
back associated with the correct response In order to 
detact^movement errors. However^ recent ^research find- 
Inga in short-term motor memory have suggested that the^ 
individual does not store the specific locat ion feed- 
back cues but recodea that information based on a body 
coordinate system. The purpose of this study -jjas- to 
determine the storage characteristics of klheathetic 
location information acquired during learning trials. 
Forty-eight blindfolded' subj ects learned to make a 
linear response with the right hand to a criterion lo- 
cation during 13 trials. Upon completion of the learn- 
ing trials, subjects performed 10 trials with'out knoy- 
ledg0 of results (KR) under one of four treatment ^o£- 
dicions. These conditions were defined by the llm'b f 
used for T.iovement control and the feedback sources | 
aval Table, Specifically , the conditions were right- . 
hand control wftih kinesthetic feedback, left-hand 
kinesthetic, right-hand visual, and left-hand visual. 
The data for the, 10 no KR trials were analyzed in a ' 
2 K *2 X 5 (limb-K feedback x blocks of trials) analysers 
of variances (ANO'VAs) with constant error (CE) and . ' 
variable error (VEy^as dependent variables: Resultr of 
the ANOVA for CE .revealed that the right-handed and 
left-handed visual feedback groups made significantly 
longer, response errors than did the kinesthetic feed- 
back..groups (£<.05). The trials main effect for CE 
was also significant C£<,05). Analysis of VE scores 
indicated that the visual feedback groups w^re signifi- 
cantly more consistent in their responses than were the^ 
kinesthetic feedback groups. No other s t a t i s 1 1 cf 1 - com- 
parisons from the CE and VE ANOVAs were significant. . , 
The concept of a s p a t i al- loc a t ion coordinatfng system 
for Che storage of kinesthetic feedback cues was sup- 
ported by the similar perfornfance scores of the right- 
handed and left-handed groups. A discrepancy in this 
system was 1 d en* 1 f 1 e d^ wh en vl sua 1 ;^ f e e db a c k was provided 
for controlling the movement t o . a location previously 
-learned wl th . klnes t he t 1 c cues, 
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TIlBfVHPFnCT OF ACii: AND ACilVITY LHVFiL ON FRAC'riONATIil) RHI-FHX TIMIi. 
Priscilla ClarkHon, pniverHity of Massachusetts 

Numerous studies have reported increases in reaction time with 
- agchigj yet only (i few studies have dealt witfi tfitv influence of 
^ge on reflex time. Since in no study has reflex \\mo of old 
suh>ec^t^ been fractjcniated into n ceiitral com[}onenr (retMex 
latency) and , a peripheral component (reflex motor time), it was 
the purpose of this investigation to examine the effect of age on 
fractionated [)atellar i^eiMex time. An additioiKil focus was to 
determine the influence of a life style of physical activity on 
the reflex componenrs of old and young subjects. Sixty male sub- 
jects were pliiced into four ecpial i?roups: old active, old inac- 
tive, young aerive., and young inactive. Young subjects rangctl in 
age from 18 to JS^ years; older subjects ranged in age from 5 5 to 
"9 years. Subjects wer-e tested on two separate da)^s; and on each 
day ^ two blocks of dO pate! ha i^eflex t id a 1 s were taken alternat- 
ing !)etween normal ancHfendrass i k coiul i t i oris . A knee reflex ham- 
mer was drofiped unto the patellar teridon, simultaneously activat- 
ing a beam across an oscilloscope and starting a clock. The 
muscle action potent i a"], which was [Hcked up on tfic oscilloscope, 
provided a measure of reflex latency. When the' sub i ccf ' s heel 
lilted off a microswitch, tlu^ clock stopped, providing a measure 
ot total reflex rime; and by suht raet i on , aaMM ex motor time was 
obtained. split plot analysis' of variance showed that no sta- 
ti St lea 11)^ significant ditd\MaMice exi^Ued Ijetween giauips in auy 
of the reflex time components. Alsu, the amount o dendi^assik 
tacilitation was siinilar i"av all foui^ groups. i'hus , age antl 
activity hn^el sfiowed no eftVct on fUMana 1 oi^ dcndi'assik patellai^ 
reflex time componcnt|^. rhe data suggested that the entire 
stretch retdex apparatus and tlie sv^stenroi^ a 1 plKi -gamma linkage 
may he UfiaidVcteLl In' age and kn"el acti\ it\'. 
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LATEMLI^: ITS EFFECTS OH FATIGUI A5D FaACTIOWATED REACTlOl 
TIME, Cheryl J. Hanson and Geraldlne K, Lofthus, University 
of California at Berkeley. 

Surface electromyography enableti fractionation of a simple 
"hand grip total reaction time (TET) into peripheral and central 
processing components (motor time - MT, and^premotor time - PMT, 
respectively) , The objective of this study was to examine 
changes in these independent components due to induced fatigue, 
relative to laterality (dominant versus nondominant arms) and 
with respect to experimental subgroupe (unilateral versus 
bilateral athletes). Strength and reaction time measures were 
determined for twelve female intercollegiate swimners (bilateral 
athletes) and for twelve femfte intercollegiate tennis players 
(unilateral athletes) during five test sessions, each consisting 
of 30=50 reaction trials per arm. For the two treatment days, a 
48% decrement in strength was achieved following a fatigue task 
consistifig of seriaV maximal voluntary isometric contractions 
of five seconds duration. Dominant arm strength for all subjects 
was aignif icantly greater (p<.05) than that of the nondominant 
arm, however there were no significant differences in the fatigue 
effects between arms. Following the fatigue exercise regimen, 
both PMT and TttT increased, while MT remained unchanged. The 
48% strength decrement induced by the fatigue Cask was influential 
in delaying simple voluntary muscle responses to a stimulus. 
Regardless of the type of athletic training (swimminggpr tennis), 
response time was impaired" for the hand grip task. The length- 
ened PMT may indicate the neurophysiological "weak link" to be 
within the central nervous system or at the neuromuscular 
Junction for skilled athletes. It is speculated that an 
athletic skill which requires even greater [jreclsion, strength 
or motor control than the hand grip dynamometer task would show 
an even greater performance decrement following fatigue. 
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CORTICAL ACTIVITt ASSOCIATED WITH PHYSICAL ACTIVITY. Peter y' 
Wang, Illinois State University. 

Right sided activity has been commonly associated with left 
brain (hemisphere) acClvity. School activity programs generally 
encourage the use of the dominant hand or foot, thus Involving ' 
. predominantly one aide of the brain. This study at>|empts to . 
determine the intensity of right and left cortical Activity In ' 
groups who are Identified as "dominant" or "ambidextrous'' in 
. performinp, activity. The ultimate purpose Is to determine if 

activities should be presented In multilateral rather than unl- 
. lateral method, when presented to children in the formative stape 

Thirty-eight male-female college students volunteered to be sub- 
^ .Jects of this study. Two groups of 19 each were formed according 
to the subject's "manipulating rate" scores. The groups were^ 
called the "unllateraB gToup" (dominant) and the "bilateral 
group (ambidextrous). The subfects in the unilateral group ' 
scored quite differently with right and left hands In a manlpu^ 
latlng task. The sublects In the bilateral group scored much the 
same with either hand in the same task. The Neural Efficiency ^ 
Analyzer was used to collect the Neural Efficiency Score (NES) 
which reflects the Intensity of cortical activity during the 
quiet and the performance states for each subject. Three sets of 
scores for each group were collected; they were: 1. Ripht and 
left hemisphere activity scores during the quiet state; 2. Rlpht 
and left hemisphere activity scores during the right hand per- 
formance; 3. Right and left hemisphere actlvitv scores during 
left hand performance. Then, these scores were compared and' 
analyzed by using the sign test procedure. The data shows no 
significant differences In any of the comparisons except In the 
intensity of cortical activity in the two groups when using the 
lef^hand. In the case of the "unliateral group" (d¥mllii^ ^ 
using the non-dominant left hand) cortical activity was appr'oxl= 
mately equal in both hemispheres of the brain. In' the case of 
the bilateral group" (ambidextrous, when using the left hand) 
the cortical activity of the right hemisphere exceeded that of' 
the left. The inference here la that, there is a stronger re- 
lationship between left hand activity and right brain activity 
when there is a greater facility for the activity as shown In' ' 
the bilateral group. It would appear that, In the unilateral 
group, the Intensity of cortical activity is diminished and i» 
more dispersed during activity wh^n using the non=domlnant hand 
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AN INVESTIGATION iriTO TH^ HEI^TIONSHIP BET^7EKN CRKATIW: ABILITY 
IN DANCE, FIELD IHDEPENOEMCE-DEPENDENCE , A^JD CREATIVITY. Mary 
Alien Brnnnan* Uhiversity of T^jiHcnnnsin^Madison . . 

Tho airn of this invtiK tiqation was to examine the relat icjnships 
amonq erGative ability in dance, field independance=dopendence 
and fselected attributos of creative persons. Field independence^ 
dependence measures (Rod and Frame Test, Embedded Figures Tost)^, 
Guilford tests of divergent thinking (Alternate Uses, flakinq Ob-- 
^ j ec t s , Plot Titles, Sk e to ho s ) , surveys o f per sona 1 i ty tr a i ts a nd 
biographic information (How Do You Think?, Biographical Inventory- 
Cr e a t i V i t y ) , expo r t s ' rati ng s of c r e a t i ve ability i n d an c e , and 
three movement performanoo measurGs of dance creativity were used 
as sources of data, ^ Sixty=one female dance majors served as su^= 
jectH. A secondary concern was the development of the measures 
used to anyeHH creative ability in dance. Two methods were used 
to e va 1 ua t e dance creativity- 1 ) an i n s t r ume n t o n wh i c h ex pe r t s ' 
rated the subjects on the criteria of fluency, originality and 
flexibility, and 2) three movement performance tests based on 
Gu i 1 f o r d ' s S t r u c t u r e • o f In t e 1 1 e c t c o n s t r u c t . Re spc> n s e s to t h e 
three performance tests were videotaped and rated by judges on 
.the 'above cri teria. Analysis of variance techniques were used to 
d e t e r m i n e t h e r e 1 i a b i 1 i t y of t h o m o v e m e n t m e a s u r e s . A cj a mma c ^ 
efficient association matrix was used to nrovide - input data for a 
cluster analysis and a multidimensional scaling technique, A 
df^scrintive analysiH provided further interprutation of the rela= 
tionihiD between the 19 variables. The results indicate ttiat the 
vari^bleH grouped themselves into five separate clusters in both 
. the cluster analysis and the multidimensional scalinq technique- 
A^movement performance tests (oriq Inality , rfexibility), B=ex= 
perts' ratings, C=divergent thinkdnq tests, D-field i ndenehdence- 
dependence measures, and E-movement performance test (fluency). 
W^tln the except iori that clusters A and B showed some relationship 
to One another ,in the multidimensional scalinq, no meaning ful re- 
lationships were found amonq the five clusters. Within the limi- 
tations of the investigation ttie following conclusions were 
drawn: 1) no meaningful relationships exist among the three con= 
structs pertinent to the study, 2) two of the movement perfor-- 
muncc^ measures sliow j:3otential as valid and reliable measures of 
.daneo creativity if further refined, 3) the two methods of evalu- 
ating dance erc^ativity tend to identify the* same Individuals as 
more or less creative, 4) the more creatii/e dancers wore not more 
fiel:' independent than the less creative d*icers, and 5) the more 
creative dancers were not characterized by mofe creative attri- 
butt?s than the less creative dancers, 

Mary Alice Brennan 
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EFFECTS OF MOVEMENT EXPLORATION AND MIM'ON BODY= IMAGE, SELF^ 
CONCEFT AND BODY^COORDINATION OF SEVENTH GRADE CHILDREN, 
Friedrtch J, Schnulderj Boston University, 



The probluni of the study was to tjxaniine the effects of n ' 
s pe c i a 1 course of move me n t e k p I o r a t i o n a ncl mime o n b ocly = ima ge , 
self -concept and body- coordination of seventh tirade children. 
Tluj sample consisted of 156 boys and 145 girls of the seventh 
grgde. The experimental group (102 boys and 81 girls) partici- 
pated In io lessons of a specially designed course^ of movement 
exploration and mime^ twice a weekj over a period of seven and 
one = half weeks, Tlie control group continued with che regular 
physical educatLon progratn (boys: soccer and f 1 ag- f oo t ba 1 1 ; 
girls: soccer and basketball). The sample population was sepa= 
riited by sex for all phases of this program. Prior to, and 
following tluj per.Lod of instruction, students rated themselves 
on body^imagr and se 1 £ = conce p t , and were tusttid on the four mo- 
tor ability tests of the total Schilling body^coordinat Ion test. 
The researcher was responsible for the development and imple- ■ 
mentation of the program, Regular physical education teachers 
were inscructed by tlic investigator in the content, teaching, 
methjDds and techniques of movement exploration and mime during 
two Intensive, three hour workshops and performed the teaching^ 
In both treatment and control groups. The statLstical analyses 
were performed with the Finn multivariate analysis of variance 
and covariance- computer program. The .05 level of significance 
was chosen. The seventh- grade girls of the sample differed 
significantly irom thu seventh grade boys in balance, lateral 
jumping and lateral movement ^ while no differences were found 
in body-lmagGj self^concept and liopplng. The experimental group 
(boys and girls) showed significant positive differences in' 
three of the four body coordination tests, Body-Image ^ self- 
concept and balance remained unclianged througlioiit . Boys were 
Identified to differ significantly in bodv-lmage and all four 
items of the Schilling body =coordina t ion LcSt after partici- 
pating in tiie course of movement exploration and mime. It was 
concluded that movement exploration arfd mime lias no significant 
effect on body- Lmage , self^concept and balance of seventh grade 
children as a whole, but increases body-image and body- 
Coordination performance levels Ln seventh grade hoys. 
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HOf^ii RACING: LAW AND CUSTOM. Jeffrey Segrave, Arizona Stite 
University. ^ " V 

^ - i 

i 

The purpose of this study was tO' apply a, theoretical model 
from the social science of lp:to e.^lain the Q\\m\%\0t patterns 
of social consLinptidn witliin tJie fdrfiial institution^^ *sport. ^ 
Specifically, Roscoe Pound* s histdrical model of the finictions of 
law was used in ^reference to the ^sport of horse- racing, Poimd 
traced tiie developement of law from ancient to modem tiii^s. He 
concluded that in teims of major functions perfomed, the law 
evolved througli four stages. In the first stage, the essential 
function of law was to keep peace. In more advanced societies, 
this fimct ion sill f ted to the maintainance of the conventional . 
order,_ Tlie tliird stage was identified as a direct product of the 
Age of iinlightenment. Legal theory changed with a view to secur- 
ing a maximum of individuil self-assertioru Tlie final and current 
stage enT[)hasised social justice. Ihe decrees i^iicli established 
tiie early Greek festivals and old Irish Fairs were examples of 
attempts to promote peace tlirough sport. Morse^racing was a 
central ingredient of tliese celebrations and implicit sanctions 
ensured tliat tl^e participants were dram only from the warrior 
elite- Later, legislation was fasliioned to -s upper t the maintain- 
cmce of the ^status quo^ Tlie socially exclusive cliaracter of ^ 
liorse- racing througliout /Xncient Greece, fourteenth to seven= 
teenth ceutuiy linglarid, and Calonial Anerica, was maintained by 
definitive legal enactments. In'Lngland the sport was dignified 
by royal patronage and in Colonial iXmerica by the participation 
of the early soutlieiTi social aristocracy. In accordance with 
Pound ^s model, throughout tiuj late eigliteenth and nineteentli 
centuries in botJi Lngl:Lnd mid the United States, tlie relaxation 




ot tfie laws pertaining to gambling and th_e commercialization of 
the turf pemitted tlie participation of both lower and middle 



classes. Only in the United States on the da\m of ttte twentieth 
centur)^ was tlierc a m^irked departure from this pattam when horse 
racing was otficially proliibited due to the excesses in gambling. 
LXiring thc^ twentieth centur)'^, tlie domin?jit concern for social 
eciuility iorced the fnrmiil instiLution of horse-racing in the Un- 
iced states to take account of the historical patterns of social 
discrimination against i^rofessional women Jockeys, and in Hngland 
to provide class parity in betting op])ortLi4ities . In conclusion, 
study of specific legislation in reference to horse-racing 
revealed that the evolving patteiTis of social ^>consuiiTpt ion were in 
great measure ex]ilained by the application of Poiaid-s model. 
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THE FIELD -mSEim OF NATURAL HISTORY COLLECTIONS IN TRADITIONAL 
.A^HmiC QAms OF THE NATIVE ANERICAN, Wilma J. PRsaventar 
University of Illinois at Chicago, ' 

/ This study deals with decermlning the holdings in athletic 
^sporting implements of the American Indian of the Field Museum 
/of Natural HisCory in Chicago. The ^^useum^s accession catalogs 
wore searched and holdings of athletic game implement were 
recorded. The recordings were organized by tribe and culture 
area as defined by tlie National Geographic Society of the LFnited 
btaees. The study was delimited to the eight Native American 
culture areas within the geographic area of present-day United 
States and also to athletic game implements utlliged by boys and 
girls and men and women. The Field Museum of Natural History 
possessed over lOOO athletic game implements from Native Ameri^ 
cane of all eight culture areas In its anthropoloRy collentions. 
Its Vol^ction from Great Plains tribes was/the most extensive' 
^ appr^^ately two-fifths of its 1000 item co 1 lec tion was from 
these 'tribes. Six culture areas, namely California, Great Rasln 
Northeast, Northwest Coast, Plateau, and Southwest, also were 
well represented in the Museum^s coilections; approximately one^ 
tenth of its athletic game collection has been obtained from 
tribes within each of these culture areas. The Museum*s roUec- 
tion from Soucheast Woodland tribes is scanty; perhaps three 
percent of its holdings^ was from these tribes. Some' 60 Native • 
/\merican tribes h.4vo contributed to the Museum's athletic game 
implement collection. Again, more Great Plains tribes were 
represented in the collections than numbers of tribes from any 
other culture area. The traditional Native American missile 
games of Mrche ry , darts, ring and pin, snowsnake , and wheel and 
missile and the ball games of doubleball, kickball, racket, and 
shinny all were included In the artifact collections of the 
Museum. its collection of wheel and missile implements was its 
largest in terms of the numbers of tribes from whom it possessed 
such tools. Next in stzQ was its collection of shinny Imple-^ 
ments. the number of athletic game^ artifacts in the collections 
was extremely uneven when examined by tribal units; the range 
between the numbers of artifacts from various tribes was large. 
Within moHt culture areas there were a number of examples of 
Cribes where the Museum possessed but one artifact of one [?ame. 
At the same time within the name culture area, usually there 
were examples of tribes where the Museum possessed a number of 
artifacts from a number of games which approached or exceeded 
50 in number. 
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REMEDIATION OF COlIaTKRA:. KNEE LinAnKNT LOOSKNESS BY ISOMETRIC 
EXEriCTSES IN EE>L\Ll-is WITH DEFINED LIGAMENT VARtABILITY, 
Phyl-1 is LovG, Joel RosuntBwit:^ and Marilyn Hinson, Texas Woman's 
University, Denton, Tuxas. 

r 

Thij gLincral purpoHe of the inveB t i ga t ion wan to determine 
w 1 1 u t h u r a 1 1 i H o m f c r i c o x e r c i s e n r o r a m ti t.^ s l g n tj d to i n c r e a 1 1 1 u 
Cynslon of the modial and of nho JaCural oollaceral knet^ 
ligamontH infiupncod the stahilitY of the knees of females.^ 
Fema 1 e vo I un t o e tb ( 5 6 ) me t a CT.I c e r i o n state o f va r i ab i 1 i C y of 
the medial or of che lateral collateral knee ligaments; 1 
H' ^'I'iard deviation above the mean from a pilot scudy of 73 fo = 
n: -. On the basis of the preCest (181 Sb screened), 3 major 
f\] ;ps were formed aceordinf? to the criterion ^tate of vari- 
ability: (a) Medial (iroLip, cons i sCud*^of chose Sb who met the 
criterion of. exceHB variability for 1 medial li^amenc; (b) 
Lateral Ciroup, for tfiose with 1 laCeraL litJamenC:' and (c) 
Bilateral Ciroup, for tiiose with botli lateral liganencs. The 
experinencal treatment waB randoniTv assigned to form 3 expert- 
m e n t a I an d 3 c o a t r o I h u b = g r o i_ i p s . E i ah.,- o f t h e e x p e r i m e n c a 1 s u b 
f^roupH performed an exercise designed frrr their respeetive 
ligament. The exerciHes were performed for 8 wec'kB, 5 dayr^ a 
wt.'ek In Che Ihiman Performance Laboratory and 2 cLiyn a week at 
hon^^ . I'he tank reqiilred 1 b^atrs of ft repetitions, each held 
10 seconds with a 5 second r^^st between repeticions. The data 
revi^/iled than the Lsometrie eKerciHes v/ere siieresH||ll in 
ine reading ten-won fur tlioBe subjeets v/ith one 'MtiBse' 1 iganenC , 
but n<it for those w i t !i two "loost^'' lateral ]i%r\mvffty.. 
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HAMSTRING INJURIES^-AN EXAMINATION OF POSSIBLE CAUSES. Wendell 
P. Liemohn. ^ Indiana Univerai ty , 



Prior research coirtucted by the author suggested that there 
were a host pf factors chad could individuariy and/or synergism 
tically be precipitators of|hamstrIng strains. Part of the dif- 
ficulty in isolating specific factors in the original study was 
attributed to event related Idiosyncrasies (e.g., greater 
strength in take-off leg than lead Leg in long jumpefSO, The 
purpoiG of this study was to attempt further elucidation of the 
precipitaxors of hamstring strains in college sprinters. The 
latter were chosen as subjects because-they were found to be more 
bllareral relative to strength and flokxibility than other track ^ 
athletes. DernSgraphic , strength, flexibility, and an thropomo trie 
data were collected on nine Indiana University sprinEers in Jan- 
uary, iy77. Since it was cjIso believed that one's pelvic car = 
riage, particularly under the stress of competition, could be re-"^ 
tated to hamstring strains, this factor was examined by filming 
four sprinters in practice and ^again in the Tennessee ^ual meet 
(both filmings were in May). Five of the nine athlet/s had sus- 
tained mild to moderate hams t ring strains' subsequenE ''to the Jan = 
uary data coj.lection; however, two of the latter individuals re- 
covered in tim.e to be film.ed in May along with the two sprinters 
who had not been injured. The characteristics of the sprinters 
sustaining hamstring strains were ccHitras ted with comparable data 
on the non- injured. Data available on the ten sprinters from the 
original study were also used in the strength mid flexibility 
comparisons. The findings included: (1) eight of the nine 
strains (1975-^3, 1977==5) were to hamstrings of the left leg; 
(2) right thigh f lexor=extensor strength was usually greater than 
left; (3) hamstrings of the non- injured sprinters tended to be 
proporcionltely stronger to Ehoir quadriceps; (4) hip-joint flex= 
ibility was usually greater in thu non-injured sprinters; and (5) 
although. Ehe kLnematic data revealed some differences in pelvic 
tilt between praptice and meet conditions, the variances seen, did 
not differentiate between tile non-injured sprintt_'rs and the 
sprinters with a lilstory of hamstring strains. 

Th is r e s e a r c li w as supported b y Na t i o n a 1 Institutes of He alt h 
Grant PHS S07 RK703i-77. " p 
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RESPONSE OF MUSCLE STRENGTH DURING RECO\/ERY FROM REDUCED 
INTRAMUSCULAR TE^^PERATURE . Robert A. Olrve'r, Newberry 
Collegei Oewayne^J. Johnsons Florida Stat© Universityi 
Walter W. Wheelhouse, Vanderbilt Un i ver s i ty-^Med i ca 1 School, 
Paul.P, Griffins Vanderbi 1 t Unl ver s i ty^Medi ca ] School 

The purpose was to determi ne'T^the effect of a localized thirty 
minute cold bath, to the dominant legs on intramuscular tempera- 
ture,' cutaneous temperature, and plantar flexion strength, irTYne- 
diately after and.during a three hour post-treatment period. 
Subjects were twenty female and male volunteers. Each subject 
w^s tested twice, on the same day of the week, at the same time 
of the day, for two consecutive weeks. During one test period, 
the subject received the cold bath treatment and during the 
other test period the subject served as a control subiect. The, 
order of treatments' were randomly assigned. Measurements were 
taken eight times during the three hours. Plantar flexion 
strength, intramuscular temperature, cutaneous temperature, oral 
temperature, heart rate, an'd blood pressure were measured at each 
ot^ the eight time intervals.- Data were analyzed with analysis 
of variance for repeated measures and the Pearson-Product Moment 
Correlations. Results indicated that significant decreases in 
intramuscular and cutaneous temperatures occurred immediately 
post-treatment on the experimental days, followed by significant 
increases. Significant decreases occurred in intramuscular and 
cutaneous temperatures during the entire control session. Sig- 
nificant increases occurred in plantar flexion strength after 
sixty minutes post-treatment, during the experimental session for 
the remaining time. A significant correlation between intramus- 
cular temperature and plantar flexion strength was obtained for 
the experimental session. The first, second and thi r d .greates t 
increases in plantar flexion strength occurred simultaneously 
'with the first, second and third greatest increases in intramus- 
cular temperature. This appears to indicate a relationship be- 
tween the recovery from low intramuscular temperature and the 
ability to contract a muscle group at increased levels of tension. 
The ability to contract a muscle or a muscle group at a 1 eve.1 
greater than normal maximal levels of strength would have great 
implications in the areas of rehabi 1 i tation^and athletic training. 
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REI.ATiaNSlIlF BETWEEN SOMATOTYPE AND BODY CONfPOH tT HIN TO PHYSICAL 
PERFORMANCE IN 7 = 12 YEAR OLD CIRLS. M,H, Slaughtor, T A) . Lnhman,' 
and J,E, MlBner, »UrixvurHity of IIIliiolh, 

Aithougli a ronsidurabli' amounr: of Ln forinn l ion in avaiLable 
conrorninH t\nj. re Uil lonHh ip of body Htruccuro and body compn^ 
HiElnn CO physical porformanco In boys, liLLlo ri^Hoarch Iuih btjon 
conducted on girls J Rusuaroh on bovH havo Htiown a rola c i onsli ip 
bctwutin body compos i Lion and physical jsy rf o rmanc^o and bocwoen 
Homatotyp^ and plivHical performance^. Tho host indiccH of 
phyHical performanco for chLUiron of similar ago and nizki woro 
found to be mgaHurubf'of body fatness and linearity. Measures 
of mesnniorphM and second component: have not correlated closely 
with performance in chihlren- I^ari uf tfie lack of associatien 
with per fo nuance and second compohcnt may be due to tlie diffi== 
oulty in validating various meaHures of loan bujdy iiiass in 
children-^ 'liie jnirposc of Lhis Htody was to deCermine the 
aHsocLacion of somatotype and body composition to physLcal 
pertormance meaHures uk 7 throtigh II year=old girls. SomaLt) = 
types were trieasured by ijoa nh-^Car t e r ' s anthropometr ie method. 
Body composition was ostLma^HLas fat and lean botlv mass from 
^^K meaHurement: us in^.^/ wholv-botly countur. Id]ysical perfcir-- 
mance measures rcuisr^^'^l of f;hi^et^ tests of running: nil U' nut, 
6nfj-yard run a[Kl 5()=yard dasii, and Lwc^ tests o\ juinping: 
standing brtiad Jump and vurtical jump. Moderate relationships 
were to and beLweoii somatotypt' components, measures of bedv Hi;'n>, 
and measureH of bodv tujmpos i L 1 on wlLh tlie i)hvsical performance 
vflriahles of running and jumping. Ihe first and third conipo^ k. 
nenLs were more cluselv relattuj to phvsical performance than ilfu 
socond comiKment, - Per cent fat anci tht' first ctunponent when 
each are combined wiih a^^huight and weight accounted foV a' 
sLmj/far amount of Lhe^ va r i at i ou in running and jumping perfoi^ = 
mance. LBM when cfHiiblned with age, hfighL and weight accounted 
for sign! f i(-HUi V moru o! the variation In lanining and iumping 
performancu than the sectuul cemiinnent whfin ccmblned with age/' 
iieight and weight. The authcu^s s^gi^est that different cnmblna- 
tlons Of antijrc»pomeL r I c measurt^s dwivvil f rom mii ] t i pU= regres- 
Hion analysis might bu found tn r^fUace thi^ standard Ued ' 
deviation frem hu-ight approach usod i^v Ik^ath /md Carti-r in 
research relating tlie inuscular compnuLsU in [physical [u 
m a lice in el 14 I c 1 r c i \ . 
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INTERTES TER RELIABILITY OF SKLECTED SKINFOLD AND CIRCU^IFERENCE 
MEASUREMENTS AND PERCENT FAT ESTIMATES. Andrew S. Jackson, 
University of Houston: Michael L. PoUock, Mount Sinai Medical 
Center; Larry R. Gettmanj Institute for Aerobics Research, 

This scudy examined the interCester reliability of 
selected skinfold fat and circumference .measurements * Tliree 
testers Independently secured seven skinfold fat and four 
circumference measurements on 35 adult man* The results 
showed significant intertester differences with four skinfold 
and tirree circumference measurements* When the sum of seven 
or three skinfolds were used, intertester differences were not 
found. The intertester reliabilities ranged from .93 to .99, 
When the skinfold or circumference measurements were combined 
by regression equations to estimate percent fat, t\m Inter- 
tester reliabilities all exceeded ^99. The percent fat esti- 
mates among testers were significant for the circumference 
measures, but not the skinfold equations. However, the differ- 
ences among testers^ were sma 1 1 ^ less than 1,3 percent fat. 
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BODY SIZE SPECIFIC DIFFERENCES AND PREDICTIONS OF 
VITAL LUNG CAPACITY AND RESIDUAL LIMG VOLUME- Victor ^- 
L, Katch, Patty Freadson, Stan Sady, University of" - -J 
Michigan^ , " j - 

f 

Differences in actual and predicted vitamung 
capacity and residual lung volume were investigated 
m 63 male subjects who were classified as ^ther 
large, medium, or small using a sizing tech^que 
aaeed on weight \and height. Criterion vital capacity 
and residual volume were significantly different " ^ 
(p <.05) between the three different groupings'of 
subjects (small < medium < large) . when attempting to 
predict vital capacity or residual vorume from heiqht 
weight, density, le^n body mass, percent fat chest 
girth, and age the Iptandard errors of prediction 
ranged from + 9-ll%;for vital capacity" and + 17=19^4 
for residual volume J Additionally, attempting to " 
validate equations^or vital capacity and residual 
volume derived on small individuals against medium , 
and large sized individuals, etc., or validating 
equations from the^. literature (Wilmore, Med, Sci > 
S£Ort5, 2f 1969, Needham, Thorax , 9: 1954 Baldwin 
Medicine , 27 t 1948, Kory, Am. J. Med , , 30: 1961) 
resulted in extremely large percent errors (+ 18-26 
percent for residual volume," and + 10=14 percent for 
vital capacity) . " " " " 
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SKINFOLD THICKNESSES OF NO R^^L -SCHOOL CHILDREN WITH RESPECT TO 
AGE AND SEX, Russell R. Pate for the South Carolina Physical 
Fi.tneis Test Steering Committee, College of Health and Physical 
Educatton, Unlve^sdty of South Carolina, Columbia, 

Our purpole was to establish a screening test for body 
composition which could be used as one component of a tese 
battiry directed at assessing health-related physical fitness 
in children. An assumption was that in children ^ as adults s 
the sum of several s.kinfold. thicknesses is highly correlated wit^ 
% body fat.. Triceps, abdominal, iliac and thigh skinfolds (sfs) 
were measured in 1191 girls and 1398 boys (ages 6-18)* Ss were 
students in 13 public and 3 private schools in South Carolina* 
Sfs were measured on the right side of the body, at standard 
slEes using Lange calipers which were calibrated daily* Results 
revealed moderately high intercorrelations (p<*001) among the 
four sfs in both girls'^(, 57 - .85) and boys (,71 - ,90), High 
correlations were observed between each individual sf and the sum 
of the four sfs (Jsfs), values ranging from ,84 to .93 for girls 
and^from .86 to ,95 for boys. Development of multiple 
regression equations using pairs of s f measures to predict £sfs 
did not appreciabl'^/ inc^rease Che above that obtained with the 
zero-order correlation of abdominal sf with £ sfs (.86 for girls ^ 
.90 for boys). Linear regression analysis of J sfs on age 
yielded the following regression equations ^ 

Z sfs, (girls) - 0.259 (age in months) + 23.721 . 
Esfs (boys) ^ 0,057 (age in months) + 44,179 
These equations and examination of the age /sex group means for 
X s f s indicated that mean skinfold thickness was quite stable for 
boys afcer age 8 but that in girls skinfold Chickness increased 
gradually with age across the range studied* Percentile scores 
were computed for each sf and for E s for each age/sex 
category = On the basis of these findings a,nd our subjective 
evaluation of the data collection process we concluded that 
measureiTtent of abdominal sf is an appropriate and practical means 
by which to monitor the development of body fatness in female and 
male children. We recommend that the percentile rankings be 
used to identify those youngsters wlio fall at the high end of the 
d i a t r 1 b u t i on and t ha t t h e y be provided wit h obesity i n t e rve n t i o n 
programs ■ • ■ 
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A COfffARISON OF BODY DENSITY VALUJS DERIVED FROM UNDERWATER 
WEIGHING AND SKINFOLD PREDICTION EQUATIONS In'tHrEE GROUPS OF 
COLLEGE WOFffiN, Patrlela I, Fitzgerald. Southern IllinolB 
University jTltrb Weber, East Stroudaburg State College. 

Th^ecuracy of skinfold predlccion equations used to predict 
body density for women has not been demonstrated. The purpose 
of .this investigation was to determine the predictive ability of 
sflected skinfold equations used to estimate body density of 
leanj normal . and obese collegi women. The body densities of the 
55 volunteers were also determined by underwater weighing. The 
subjects (is), (age 18-29), were separated ^to three groups 
according to their percent body. fat (d'etermned froj^ underwater 
weighing). (Group Ii 18 Ss<20.4%;Group; 11^ 15 Ss>20,5%<25,4^; 
Gr^ III I 22 Ss>25.5%;Group iVt total). Residual lung volumes 
(RLV) were measured by the helium dilution method, A significant 
dlffirence ( P< .001) (one-way ANOVA) , was found between means of 
body density determined' by underwater weighing. and the means of 
body density predicted by the skinfold equations. A Seheffe post 
hoc teat found the difference for Group I (lean) and Group IV 
(total). In Group I there was a significant difference (P40.05) 
between the. means of body density determined underwater and each 
of the means of the selected iWlnfold equations. The post hoc 
test showed that for Group IV a significant difference (P<0,05) 
only occurred between the means of body density determined by 
underwater weighing and two of the selected skinfold equations ^ 
those of Wllmore and Behnke, and SLoan, Burt, and Blyth, These' 
dif feren^te were not found for Group II. (normal) or for Group III 
(obese) f a significant difference (P<0.02) (t-test) In the RLV 
measu'rements made in air and underwater. RtV was significantly 
Increased underwater for Group I. Skinfold regression equations 
were also developed for each of the three groups, and the total 
group, The results of a multiple regression Analysis yielded 
equations for each of the groups with the following multiple R*s! 
Group 1: .86;Group II: .78:Group III; R^ .72;Group IV# 
R= .86. The results of this investigation indicate that pre- 
diction of body density from selected skinfold equations was 
accurate for Groups II, III, and IV (with the exception of two 
equations in Group IV). However^ prediction of body density de- 
termined by ieltdced^f kinf old equations was not accurate when 
compared to body density determined by hydrostatic weighing for 
Group I (with all equations) , and Group. IV (two equations ware 
inaccurate) . 
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